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Abstract:  The U.S. Army Corps of Engineers has evaluated measures for flood damage 
reduction for the Town of Milton, Cabell County, West Virginia (Milton Local Protection 
Project).  Following a detailed screening process, three alternatives were carried forward 
for analysis in this report.  Two levee/floodwall alternatives with  alternative measures for 
managing flooding from the Lower Mud Rover are considered in detail in addition to the 
No Federal Action alternative.  This Integrated DPR/EIS identifies the baseline 
environmental conditions and provides an analysis of potential impacts from the 
construction and operation of the two structural alternatives, one with channel 
modification, and the No Action alternative.  Comments or requests for additional 
information should be directed to: 
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1.0 EXECUTIVE SUMMARY 
 
In accordance with the requirements of the National Environmental Policy Act (NEPA), 
the U.S. Army Corps of Engineers, Huntington District has prepared this Limited 
Reevaluation Report and Supplemental Environmental Impact Statement (LRR/SEIS) 
pursuant to Section 580 of the Water Resources Development Act of 1996 (WRDA 96) 
which authorizes the Corps to design and implement flood damage reduction measures 
for the residents along the Lower Mud River.  This report is a reevaluation of the 
watershed plan and EIS for the Lower Mud River Basin prepared by the NRCS in 1993.  
This study focuses on the Milton, WV area and supplements an existing EIS filed with 
EPA.  In accordance with NEPA, the potential impacts to the natural, physical, and 
human environment associated with a proposed flood damage reduction measure for the 
City of Milton are evaluated. 
 
The Lower Mud River and the City of Milton are located entirely within the State of West 
Virginia.  Milton lies approximately 19 miles upstream from the confluence of the Mud 
River with the Guyandotte River.  The project area includes about 2 miles of the Mud 
River and the major tributaries of John’s Branch and Newman’s Branch.  The drainage 
area for Lower Mud River is approximately 263 square miles. 
 
The flood of record for the City of Milton occurred in March 1997.  This flood had an 
estimated return frequency of approximately a 3.7% chance (27-year) flood event, 
causing over $23 million dollars in damage (1997 price level).  Today, if Milton were 
inundated by a 100-year flood event, over $47 million in structure damages could be 
expected and approximately 650 structures would receive flooding above their first floor 
elevation.  There would be additional damages to public infrastructure and millions more 
spent cleaning up and repairing the damage from flooding.   
 
Detailed project studies have included consideration of a number of local flood damage 
reduction alternatives including tributary impoundments, floodwall/levee combinations, 
channel improvement and various nonstructural measures.  As part of the study, various 
alternatives considered were found to be effective for protecting Milton from flooding.  
Alternative plans considered include floodwalls, levees, and nonstructural plans such as 
floodproofing and floodplain evacuation options.  More detailed evaluations determined 
that none of the alternatives were economically feasible except two plans for protective 
levees on the north bank of the Mud River, one of which required some channel 
relocation.  These two alternatives along with the No Action alternative have been 
evaluated in detail and the results documented in this report and in the Supplemental 
Environmental Impact Statement (SEIS). 
 
In addition to evaluating the flood damage reduction measures for Milton and the 
surrounding area, the natural resources that will be impacted by these alternatives have 
been examined.  This document includes a detailed description of the existing 
environment at Milton and describes impacts anticipated from the final flood damage 
reduction alternatives considered, including the No Action alternative.  Potential 
significant impacts from the levee alternatives include those to aesthetics, aquatic and 
terrestrial resources, and socioeconomic resources.   Social impacts associated with 
construction of a project include principally traffic and noise impacts, economic gains 
and losses, impacts to community cohesion due to acquisition of residences and 
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businesses to construct a project, and aesthetic impacts from the visual prominence of 
the levee in the community. 
 
The City of Milton and the West Virginia Conservation Agency are serving as the Non-
Federal sponsor for the project.  Based on Section 103 of Public Law 99-662, the Non-
Federal share has been calculated to be 25% of the total project cost of $45.5 million, or 
$11.4 million.  The City will be responsible for obtaining necessary real estate (Lands, 
Easements, Rights-of-way, Relocations, and Disposal areas, or LERRD) as well as 
Operation and Maintenance (O&M) of the completed project.  The West Virginia 
Conservation Agency will participate as a financial partner with the City of Milton for the 
construction of the project. 
 
The SEIS for the Milton Local Protection Project (Milton LPP) is an integrated part of this 
report.  A Public Scoping meeting was held on September 11, 2001 and a second in 
December 2001 in Milton to gain input from interested agencies, organizations, and the 
general public concerning the content of the SEIS, issues and impacts to be addressed 
in the SEIS, and alternatives that should be analyzed.  To further provide for the public 
input, as required by NEPA, this report was circulated to state and federal resources 
agencies, interested groups, and the public for comment during August and September 
2003.  A public meeting was held on September 9, 2003 to discuss the findings in the 
document during the public review period.  Comments were received and incorporated in 
this final version of the document.  
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2.0  INTRODUCTION  
 
This section provides background information about the Milton Local Protection Project, 
including the Congressional authority that provided for this study, the study purpose and 
need and other important information necessary for understanding the content and 
purpose of this report.  As a reference for those readers not familiar with the Milton area, 
Figure 2-1, below, identifies topographic features frequently referred to in this document. 
 
2.1  AUTHORITY 
 
Authorities for the Lower Mud River Basin, Milton, West Virginia, Limited Reevaluation 
Report are Section 580 of the WRDA of 1996, which reads: 
 
“The Secretary shall conduct a limited reevaluation of the watershed plan and the 
environmental impact statement prepared for the Lower Mud River, Milton, West 
Virginia, by the Natural Resources Conservation Service pursuant to the Watershed 
Protection and Flood Prevention Act (16 U.S.C. 1001 et seq.) and may carry out the 
project.” 
 
And Section 340 of the WRDA of 2000, which reads:  
 
“The project for flood damage reduction, Lower Mud River, Milton, West Virginia, 
authorized by section 580 of the Water Resources Development Act of 1996 (110 Stat. 
3790), is modified to direct the Secretary to carry out the project.” 
 
2.2  PURPOSE AND NEED FOR AGENCY ACTION 
 
The Natural Resources Conservation Service (NRCS), formerly the Soil Conservation 
Service, completed a Watershed Plan and EIS in 1993 for the Lower Mud River Basin.  
Although the investigation involved the entire lower basin, the alternatives evaluated in 
detail in the NRCS watershed plan were for Milton and vicinity, including both a flood 
protection levee and Mud River channel modification.  Prior to the Lower Mud River 
Basin study being transferred to the Corps of Engineers by Section 580 of the 1996 
WRDA, the NRCS had at various times recommended either the protective levee or the 
channel modification as the most feasible plan.  The current Corps study is a 
reevaluation of alternatives evaluated by the NRCS, in addition to other structural or 
nonstructural measures that may be economically feasible.  This study includes the 
evaluation of Lower Mud River Basin, but the focus is on flood reduction measures for 
the City of Milton and vicinity.   
 
Milton has a history of flooding dating back to the early 1900’s.  Major floods occurred in 
1913, 1939, 1978, and 1997 with the most recent in November 2003.  The 1997 flood is 
considered to be the flood of record.  The ten largest floods at Milton, based on peak 
discharges at the Mud River gage are displayed in Table 5-1.  Flood conditions at Milton 
are a result of both natural features and development activity.  Upstream from Milton the 
Mud River watershed is characterized by steep gradients and rather narrow valleys 
which can cause high flood peaks.  When the flows reach the wide floodplain at Milton, 
the flood waters spread out over the valley inundating much of the business and 
residential areas located north of the Mud River between US 60 and I-64.   
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2.3  STUDY AREA 
 
Mud River originates in Boone County, West Virginia, and flows about 58 miles in a 
northwesterly direction to its confluence with the Guyandotte River at Barboursville, 
West Virginia.  The basin has a total drainage area of 360 square miles.  The Mud River 
Basin lies within the Appalachian Plateau, and the topography of the watershed is 
dominated by rather steep, narrow ridges and relatively narrow flood plains, particularly 
in the upper basin.  The upper watershed above the Town of Hamlin, consisting of about 
96 square miles, is controlled by a small multiple purpose reservoir constructed by the 
NRCS in January 1993.   The lower watershed which includes about 263 square miles 
extends from the mouth of Mud River to the confluence with Middle Fork at Hamlin.  The 
topography of this lower area is more moderate, with less steep hills and wider 
floodplains, particularly in the Milton area.   
 
Milton, which is located in the lower basin approximately 19 miles above the mouth of 
Mud River, is the major flood damage center in the basin.  Milton has a population of  
2,200 persons in a 1.58 square mile area, and is considered a bedroom community 
between Huntington and Charleston, WV.  Milton is also part of the Huntington-Ashland, 
KY-and Ironton, OH Metropolitan area (MSA).  Overall, the economy in Milton is 
relatively stable and unemployment rate is very low.  Employment is mainly in the 
educational, health and social services section, retail trade and arts, entertainment and 
recreation.  It is estimated Milton has 155 businesses employing approximately 890 
people.   
 
2.4  PUBLIC INVOLVEMENT 
 
Since the Corps was directed to evaluate flood reduction measures, a number of 
meetings have been held in Milton.  An initial scoping meeting was held in September 
2001 and a second in December 2001.  Prior to the Corps becoming involved with the 
project, meetings for the original project EIS were held and are documented in the 
NRCS report which was completed in 1993.  A final public meeting was held in 
September 2003 to discuss the draft report.   
 
A Notice of Intent to Prepare a Supplemental Environmental Impact Statement for the 
Lower Mud River Watershed Project, Milton, Cabell County, WV was published in the 
Federal Register August 14, 2002 (Volume 67, Number 157, page 52959). 
 
To keep the Milton community informed throughout the study process, a citizen’s action 
group consisting of community members in the vicinity of Milton was formed and held 
their first meeting in November 2002 with the Corps as an invited guest.  They have 
continued meeting on the fourth Thursday of each month at Milton City Hall.  Members 
include the City Council, West Virginia Conservation Agency, Cabell County Floodplain 
Coordinator, and concerned citizens.  Meetings are informal and open to the public. 
 
A public meeting to discuss the draft report was held in September 2003.  Comments, 
including the verbatim transcripts of the public hearing, all letters and comment sheets 
have been analyzed to discern each specific comment.  All comments and responses 
have been included in Appendix A of this report.    
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A – Interstate 64   F – Harbour Trailer Park 
B – US Route 60   G – Georgia Avenue 
C – Perry Morris Square  H – Pumpkin Park 
D – Newman’s Branch  I  – West Mud River Road 
E – John’s Branch 

 
Figure 2-1  Frequently Referred to Topographic Features in Milton and Vicinity 

 
 
For additional information about the proposed project, contact Amy Frantz, Project 
Manager, CELRH-PM-PD-R, U.S.  Army Corps of Engineers, Huntington District, 502 
Eighth Street, Huntington, West Virginia, 25701–2070.  Telephone: 304-399-5845.  
Electronic mail: Amy.K.Frantz@Lrh01.usace.army.mil. 
 
2.5  OBJECTIVES OF THE SUPPLEMENTAL ENVIRONMENTAL IMPACT 
STATEMENT 
 
National Environmental Policy Act (NEPA) established a national environmental policy 
and goals for the protection, maintenance and enhancement of the environment.  It also 
provides a process for implementing these goals within Federal agencies.  It requires all 
Federal agencies to incorporate environmental considerations in planning and decision-
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making.  NEPA also established the President’s Council on Environmental Quality 
(CEQ) and empowered them to develop regulations by which all Federal agencies would 
comply with NEPA.  These regulations are published in the Code of Federal Regulations 
(CFR) at 40 CFR 1500-1508.   
 
The Corps of Engineers has promulgated its own procedures for implementing NEPA 
(33 CFR Part 230) to provide guidance for the procedural provisions of NEPA.  ER 200-
2-2 supplements are used in conjunction with the CEQ regulations.    
 
Within the NEPA Regulations and ER 200-2-2, a process is set forth where all agencies 
must assess the environmental impact of proposed Federal actions and consider 
reasonable alternatives to their proposed actions.  For those actions with the greatest 
potential to create significant environmental effects, the consideration of the proposed 
action and alternatives are presented in an EIS.   
 
The Corps of Engineers has incorporated environmental values throughout the decision-
making process.  The information gathered during the development of this LRR/SEIS 
has led to alterations in project design and mitigation measures by providing an 
opportunity for public and resource agencies to provide input into the planning process.  
It also has allowed the Corps to address compliance with other environmental laws as 
part of a single review process rather than through separate reviews thereby reducing 
paperwork while ensuring comprehensiveness.     
 
2.6  CONNECTED, CUMULATIVE AND SIMILAR ACTIONS 
 
The CEQ Regulations require “connected actions, cumulative actions, and similar 
actions” (40 CFR 1508.25) to be considered together in a single EIS.   Connected 
actions are defined as actions that: (i) automatically trigger other actions, which may 
require environmental impact statements, (ii) cannot or will not proceed unless other 
actions are taken previously or simultaneously, and (iii) are interdependent parts of a 
larger action and depend on the larger action for their justification.   Cumulative actions, 
when viewed with other proposed actions have cumulatively significant impacts and 
should therefore be discussed in the same impact statement.   Similar actions are 
defined as actions which, when viewed with other reasonably foreseeable or proposed 
agency actions, have similarities that provide a basis for evaluating their environmental 
consequence together, such as timing or geography.    
 
The NRCS Lower Mud River Watershed Plan and Environmental Impact Statement 
(1993) examined flooding and other water related resource problems in the watershed.  
Flood damage reduction measures previously developed in the Upper Mud River 
Watershed at Hamlin could be considered similar or cumulative action (40 CFR 
1508.25).   
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3.0  PRIOR STUDIES AND REPORTS 
 
The NRCS began an investigation of land and water resource problems including 
flooding in the Lower Mud River watershed in 1972, under authority of the Watershed 
Protection and Flood Prevention Act, PL 83-566. The NRCS managed the program 
investigations, which are limited to watersheds with a maximum of 250,000 acres.  The 
Lower Mud River Watershed Association was the local study sponsor. The watershed 
investigation involved all of the area from the confluence of Mud River with the 
Guyandotte River at Barboursville to the confluence of Middle Fork with Mud River at 
Hamlin, approximately 263 square miles or 168,960 acres. This early investigation 
culminated with completion of the Lower Mud River Watershed Plan and EIS in May 
1993, in which a channel improvement project on the Mud River in the vicinity of Milton 
was recommended. Since this plan dealt primarily with urban flooding problems, 
authority to complete the project was transferred to the Corps in 1996 by the previously 
referenced congressional legislation.   
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4.0  AFFECTED ENVIRONMENT 
 
INTRODUCTION AND STUDY AREA 
 
The Corps has compiled relevant information about the environment that could be 
affected by the implementation of the potential Lower Mud River flood control projects at 
Milton, West Virginia.  This information establishes the baseline against which potential 
impacts are measured.   
 
Milton is located in the east-central portion of Cabell County, West Virginia (Figure 4-1).  
The study area is limited, for each environmental aspect discussed below, to the area 
reasonably anticipated to be influenced by a Milton project.  This approach focuses the 
analysis on areas with the potential to be discernibly affected by implementation of a 
project.   
 

Figure 4-1  Cabell County, West Virginia 
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The area of influence for the direct impacts includes the reach of the Lower Mud River in 
proximity to Milton, West Virginia, the lower reaches of John’s Creek and Newman’s 
Branch, tributaries of the Mud River, as well as the riparian and wetland areas that would 
most likely be affected by construction of flood protection measures.  This area also 
includes those portions of Milton that would be directly impacted by construction 
activities as well as those areas that would be used for borrow or fill materials.  The area 
of influence also includes nearby residences which are not located within the City 
boundary. 
 
Indirect and cumulative impacts may occur beyond the areas where direct impacts take 
place.  Therefore, where appropriate, the affected environment presented reflects a 
geographically larger area of influence.  As an example for the analysis of 
socioeconomic impacts; the LRR/EIS considers the potential area of influence to include 
nearby surrounding communities, and Cabell and Putnam Counties as a whole when 
examining the secondary and cumulative affects of the proposed action and alternatives.   
 
The baseline environmental information used to develop this section was derived from 
many sources including scientific literature, Federal agency reports, West Virginia 
agency reports, personal communications with knowledgeable sources and interested 
individuals, field studies and reconnaissance conducted as a part of this investigation 
and other related environmental impact studies.  Assessment of the potential effects of 
the alternatives relative to the baseline conditions discussed for the affected 
environment is presented in Section 5.5, Environmental Consequences. 
 
4.1  LAND USE / LAND COVER 
 
Land use characteristics of the City of Milton are comparable to other small communities 
in West Virginia that are located near major streams. Floodplain areas that are 
frequently flooded during small (volume) rainfall events are best utilized as agricultural 
areas or maintained as forested areas and provide a vital environmental resource for 
flora and fauna. Developable land at a higher elevation is normally used for residential 
and commercial uses.  However in Milton, most commercial development is clustered 
along the Route 60 corridor, thus exposing this land use type to frequent, and often 
significant, flood damages from the Mud River.   
 
Land use within the vicinity of Milton consists primarily of residential, 34.6%; forest, 
18.4%; and open vegetated lands, 12.6%; with a mix of commercial, 9.7%; 
urban/industrial, 9.0%; maintained, 7.8%; water resources, 5.3%; and institutional 
resources 2.4%. Figure 4-2 is a map of the land uses and land cover at Milton and 
vicinity and is followed by descriptions of the above land use classifications. This map is 
based on interpretation of 1 meter Color Infrared Digital Orthophoto Quarter 
Quadrangles (DOQQ’s) obtained from the USGS. The aerial photography was flown in 
1996 and 1997 and there has been no attempt to follow property lines in delineating land 
use polygons.   
 
The Lower Mud River watershed has a drainage area of 263  square miles. The 
watershed  includes all the area from the confluence of Mud River and the Guyandotte 
River at Barboursville to the confluence of the Middle Fork of Mud River at Hamlin, West 
Virginia. The drainage area of the Lower Mud River watershed upstream of Milton is 
approximately 132  square miles. The Lower Mud River watershed is characteristically 
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different in the upstream section (Hamlin to Milton,WV) compared to the downstream 
section (Milton to Barboursville,WV).  The presence of the ancient Teays River that 
historically flowed through the Milton and Barboursville vicinity created most of the flat to 
gently rolling land between St. Albans and Barboursville, West Virginia.  Please refer to 
Figure 4-3. 
 

Figure 4-2  General Land Use Classification of the Milton vicinity 
 

 
 
Residential – includes apparent residential structures; driveways, house gardens and 
surrounding maintained landscapes. 
 
Commercial –includes stores, shops, hotels/motels, gas stations, convenience stores 
and apparent access, parking, loading and delivery areas that may be associated with 
them.  Second floor residential uses or small intervening residences are mapped as this 
category. 

 
Urban/Industrial –includes manufacturing, handling and storage facilities, and their 
associated parking, circulation, loading and other outdoor work areas. 

 
Institutional –includes public buildings, such as schools and adjacent athletic fields.   
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Open Vegetated Land –includes agricultural areas: pasture, hay fields, row crops and all 
associated residences, barns, feed lots, small ponds and other farm-related features and 
palustrine emergent and scrub/shrub habitat. 

 
Maintained - includes larger non-agricultural, routinely mowed areas (typically not 
roadsides), and public parks. 
 
Forested –includes bottomland hardwood forests, early sere riparian vegetation and 
mixed hardwoods.   
 
Water - includes the open surface waters of the Lower Mud River, John’s Creek, 
Newman’s Creek, and the sewage lagoons and larger ponds in the project vicinity. 
 

Figure 4-3  Lower Guyandotte River Watershed Map 
 

 
 
 
4.2  TOPOGRAPHY / DRAINAGE 
 
The Appalachian Plateau Province covers the western two-thirds of West Virginia where 
the rock formations are relatively flat, except for several distinct folds and faults on the 
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eastern side of the Province.  The topography to the north and south of Milton is gentle 
to moderately steep.  The drainage is typically dendritic.  The Lower Mud River in Milton 
flows along the ancient Teays River bed from Milton to Barboursville where drainage 
typically meanders through the valley floor sediment and has formed flat to gently rolling 
terrain.  Figure 4-4 displays the Landsat image of the Teays valley. 
 
The Teays River valley is distinct in this region of West Virginia due to the differing 
topography compared to the surrounding areas.   The topography ranges in elevation 
from 560-600 feet and is generally flat or gently rolling, whereas the surrounding areas 
are steep.  At Milton, the river floodplain changes from a tight corridor into a very flat and 
wide floodplain.  The valley is approximately 5,000 feet wide and reaches its peak width 
(5,600 ft) near the confluence of the Mud River and Long Branch, then narrows to 1,500 
feet at the confluence of the Mud River and Mill Creek.     
 
Figure 4-4  USGS Landsat 7 ETM Image Depicting a Portion of the Teays River and 

Subsequent Development 
 

 
 
 
 



Lower Mud River at Milton, WV         Limited Evaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 
 

4-6 

4.3  GEOLOGY AND SOILS 
 
4.3.1  GEOLOGY 
 
Cabell County lies in the Appalachian Plateau province.  Cabell County surface rocks 
are of sedimentary origin.  The geologic features of the Milton/Lower Mud River area are 
part of the Pennsylvanian Formation.  The paleovalley of the Teays River is the 
dominant geologic feature in the project area.  The Teays Valley is filled with Late 
Tertiary alluvium and Early Pleistocene lacustrine (lake) clay. 
 
Seismic activity is not significant in West Virginia and will not likely be affected by this 
project.  Activity within the last eight years has occurred primarily in central West 
Virginia.  In 1995, an earthquake measuring 2.3 mb magnitude (intensity as measured 
on the Richter Scale) occurred near the Pocahontas County, WV border in Sinking 
Creek, Virginia.  The largest earthquake on record in southern West Virginia occurred in 
1969 and measured 4.3 mb magnitude (VTSO, 2001). 
 
Although mineral resources, including coal, oil/gas, and limestone, are found in Cabell 
County, none are actively extracted in the project area.  One plugged gas well, operated 
by Simcon Oil and Gas Corporation is located in the Milton proposed project area.  It is 
listed under the farm name WV Pumpkin Festival for well number Z-034, the last permit 
issue date was 4-26-1999.  No gas or oil production is reported for this well.     
 
4.3.2  SOILS 
 
Soils in the Milton area are within the General Soil Map Unit of Kanawha-Chagrin-
Guyan.  These soils, which are very deep, nearly level to gently sloping, and well to 
somewhat poorly drained, were formed in alluvial material washed from acid and limy 
soils on uplands.  They are primarily located on floodplains and terraces of the Mud and 
Guyandotte Rivers.  Several are considered prime farmland soils or soils of statewide 
importance, but developed lands in the project area are not considered prime farmland.  
Soil types in the Milton area are shown in Figure 4-5 and detailed descriptions of the 
soils in the project area are provided below. 
 
Soil Types 
 
AgC- Allegheny loam, bedrock substratum, 8 to 15% slopes.  This soil is deep, strongly 
sloping, and well drained, and is found on high stream terraces mostly in the Teays 
Valley.  The surface layer is dark grayish brown loam about 8 inches thick.  The subsoil 
is 28 inches thick and consists of yellowish brown loam and strong brown clay loam.  
The substratum is strong brown sandy loam that extends to shale and siltstone bedrock 
at a depth of 50 inches.  Runoff is rapid and natural fertility is low.  This soil is 
considered a soil of statewide importance 
 
AhC- Allegheny, bedrock substratum, Urban land complex, 3 to 15% slopes.  This soil is 
deep, gently sloping to strongly sloping, well drained, and found in areas covered by 
buildings, streets, and other urban structures.  It is found on high stream terraces of the 
Teays Valley.  The surface layer is dark grayish brown loam and is 8 inches thick.  The 
substratum extends to shale and siltstone bedrock at a depth of 50 inches, and is a 
strong brown sandy loam.  Runoff is rapid and natural fertility is low.   
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Figure 4-5  Soil Types Present in the Vicinity of Milton 
 

 
 
 
Ca- Chagrin silt loam, occasionally flooded.  This soil is deep, nearly level and well 
drained soil that occurs along the Mud River and smaller streams.  The surface layer is 
dark brown silt loam about 8 inches thick.  The upper subsoil is brown silt loam and the 
lower 25 inches is strong brown silt loam and loam.  The substratum is brown loam to a 
depth of 60 inches or more.  Slope ranges from 0 to 3%.  Runoff is slow or medium, and 
natural fertility is high.  This soil is considered prime farmland soil. 
 
Gy- Guyan silt loam, 0 to 3% slopes.  This soil, which is deep, nearly level, and poorly 
drained, is found in low stream terraces along the Mud and Guyandotte Rivers.  The 
surface layer is grayish brown silt loam about 6 inches thick, and the substratum is 
yellowish brown and light gray silty clay loam that extends to a depth of 60 inches or 
more.  Runoff is slow and natural fertility is moderate.  This soil is considered a soil of 
statewide importance. 
 
Gz- Guyan-Urban land complex, 0 to 3% slopes.  This unit consists of very deep, nearly 
level, poorly drained Guyan soil and areas covered by buildings, streets, parking lots and 
other urban structures.  The soils and urban land are on low stream terraces along the 
Mud River.  Runoff is slow and natural fertility is moderate. 
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KnA- Kanawha loam, 0 to 3% slopes, rarely flooded.  This soil is very deep, nearly level, 
and well drained, and is found on high floodplains along the Guyan Creek and the Mud 
River.  The surface layer is dark brown loam about 11 inches thick.  The subsoil is about 
34 inches thick and is yellowish brown clay loam and loam.  The substratum is yellowish 
brown loam that extends to a depth of 60 inches.  Runoff is slow or medium, and natural 
fertility is high.  This soil is considered prime farmland soil. 
 
KuB- Kanawha-Urban land complex, 0 to 8% slopes.  This soil consists of very deep, 
nearly level to gently sloping, well drained Kanawha soil, and contains areas covered by 
urban structures such as buildings and streets.  This unit is found on low stream terraces 
and high flood plains.  The surface is typically dark brown loam 10 inches thick.  The 
substratum extends to a depth of 60 inches or more, and is yellowish brown loam.  
Runoff is slow or medium and natural fertility is high. 
 
Lo- Lobdell silt loam is a very deep, nearly level, and moderately well drained soil that 
occurs on the floodplains of small streams.  The surface layer is dark grayish brown and 
about 5 inches thick.  The upper subsoil is about 11 inches thick and is dark yellowish 
brown silt loam.  The lower 19 inches is yellowish brown and dark yellowish brown loam 
mottled with light brownish gray.  The depth to bedrock is more than 60 inches.  Runoff 
is slow to medium and natural fertility is high.  This soil is considered a prime farmland 
soil. 
 
MoB- Monongahela loam, 3 to 8% slopes.  This soil is very deep, gently sloping and 
moderately well drained, and is found on high stream terraces mostly in Teays Valley.  
The surface layer is brown loam about 6 inches thick.  The upper 17 inches of the 
subsoil is brownish yellow loam that is mottled with light gray.  The lower 33 inches of 
subsoil is a firm and very firm, brittle layer of brownish yellow loam mottled light gray.  
The substratum is brownish yellow loam mottled with light gray, and it extends to a depth 
of 60 inches or more.  Runoff is medium and natural fertility is low.  This soil is 
considered soil of statewide importance. 
 
Po- Pope fine sandy loam.  This soil is very deep, nearly level and well drained and is 
found on flood plains along the Mud River.  The surface layer is dark yellowish brown 
fine sandy loam about 8 inches thick.  The upper 17 inches of the subsoil is dark 
yellowish brown fine sandy loam and the lower 21 inches is yellowish brown loam.  The 
substratum is yellowish brown that extends to a depth of 60 inches or more.  Runoff is 
slow to medium and natural fertility is moderate.  This soil is considered prime farmland 
soil. 
 
Ud- Udorthents, smoothed are nearly level to very steep, are well drained, and are in 
areas that have been disturbed by excavating and filling.  They are mainly along I-64, 
U.S. Route 60, and W.V. Route 2, and railroads and urban areas.  The surface layer 
ranges from sandy loam to clay, with a variety of rock fragments.  The depth to bedrock 
is more than 40 inches and bedrock is sometimes exposed.  Runoff is slow to rapid and 
natural fertility is low to high. 
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4.4  AIR QUALITY AND CLIMATE 
 
This section discusses the climate patterns and existing air quality in the vicinity of 
Milton, and Cabell County as a whole.  
 
4.4.1  CLIMATE 
 
Cabell County has four distinct seasons.  Winters are cold and have a moderate amount 
of snow while the valley bottoms have intermittent thaws that preclude long-lasting snow 
cover.  Summers range from warm on hillsides to very warm in the valleys.  Spring and 
fall are typically a smooth transition between the seasons.  Normal annual precipitation 
is adequate for all crops (USDA 1992).   
 
Milton is located approximately 20 miles east of the Huntington, WV weather station.  
The average winter temperature at Huntington is 31.4° F.  The average daily minimum 
temperature in winter is 22° F, and the lowest recorded temperature was minus 15° F in 
1963.  The average winter snowfall is about 26 inches at Huntington, but it varies greatly 
from year to year.  In summer, the average temperature is 73.2° F with an average daily 
maximum of 84° F and a highest recorded temperature of 100° F in 1964.  Total annual 
precipitation at Huntington is 41 inches; about 23 inches fall in April through September.  
Most thunderstorms occur in summer and periods of heavy rainfall can cause flooding in 
narrow valleys.  The sun shines 60 % of the time in summer and 45 % of the time in 
winter (USDA 1989). 
 
Two distinct types of storms result in floods: summer (May to October) and winter-type 
(December to March) storms.  Summer storms are typically high intensity, short duration 
and relatively small in aerial extent.  The winter-type storms are characterized by less 
intense rainfall of extended duration falling over a large area. Occasionally, stagnation 
and stationary developments produce prolonged precipitation.  Meteorological records 
for the study area indicate that summer and fall storms occur more frequently and 
produce more major floods than storms during the winter and spring.  All climatic data 
was obtained from the Huntington, WV NCDC weather station located 20.9 miles from 
Milton.   
 
4.4.2  AIR QUALITY 
 
The US Environmental Protection Agency (EPA) has established air quality guidelines 
for several different pollutants, referred to as criteria pollutants, and based on the 
protection of public health and the environment.  These air quality guidelines, the 
National Ambient Air Quality Standards (NAAQS), set limits for the following criteria 
pollutants: nitrogen oxides (NOx), carbon monoxide (CO), ozone (O3), sulfur dioxide 
(SO2), lead (Pb), and inhalable particulate matter (PM10).  Based on the ambient 
(outdoor) levels of the criteria pollutants, EPA evaluates individual Air Quality Control 
Regions (AQCRs) to establish whether or not they meet the NAAQS.  Areas that meet 
the NAAQS are classified as attainment areas, and areas that exceed the NAAQS are 
classified as non-attainment areas.     
 
West Virginia is divided into 10 EPA AQCRs; all of Cabell County, within AQCR No. 3, is 
a maintenance area for all criteria pollutants (Barlett, 2003).  The West Virginia 
Department of Environmental Protection (WVDEP) monitors air quality and regulates 
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emissions of air pollutants from industrial and commercial facilities to protect the 
NAAQS.  Ambient air quality sampling sites are located throughout West Virginia.  These 
sites monitor air pollutants on a continuous or periodic basis.   
 
In addition to regulating criteria pollutants, EPA works with state and local governments 
to reduce toxic pollutants.  The EPA’s Toxic Release Inventory (TRI) does not list any 
facilities in Milton (USEPA, 2000).  However, there are three facilities in Milton that are 
permitted by the WVDEP Office of Air Quality (Table 4-1).   
 

Table 4-1  Facilities in the Milton, West Virginia area with Air Permits 
 

WV ID No. Facility Name 
WV889078 Blenko Glass Company Inc. 
WV949582 Home City Ice Company 
WV922466 Nicholas Cleaners 
 
4.5  NOISE 
 
This section discusses the existing noise levels in the Milton area, and describes the 
basic measurements used for sound.  Noise is a potential environmental issue 
associated primarily with construction and excavation activities and the operation of 
equipment associated with flood protection facilities.   
 
Noise is defined as sound that is undesirable because it interferes with speech, 
communication, or hearing; is intense enough to damage hearing; or is otherwise 
annoying.  The measurement and human perception of sound involves two basic 
physical characteristics: intensity and frequency.  Intensity is a measure of the sound 
energy of the vibrations, and frequency is the measure of the tone or pitch of the sound.  
 
The physical unit most commonly used to compare the intensity of sounds is the decibel 
(dB).  The higher the energy carried by the sound, the louder the perception of that 
sound, and thus, the higher the dB rating of the sound.  Normal speech has a sound 
level of approximately 60 dB.   
 
The second important characteristic of sound is its tone or frequency, which is the 
number of times per second the air vibrates, measured in Hertz (Hz).  All sounds in a 
wide range of frequencies are not heard equally well by the human ear, which is most 
sensitive to frequencies in the 1,000 to 4,000 Hz range.  To account for this variable 
response of the human ear to different tones, decibels may be adjusted to A-weighted 
decibels.  The adjusted decibels (dBA) represent the human hearing response to sound. 
  
The U.S. Department of Housing and Urban Development established a day-night 
average sound level (DNL) standard of 65 dBA for eligibility for federally guaranteed 
home loans.  In 1974, the EPA identified noise levels that could be used to protect public 
health and welfare, including prevention of hearing damage, sleep disturbance, and 
communication disruption.  Outdoor DNL values of 55 dBA were identified as desirable 
to protect against activity interference and hearing loss in residential areas and at 
educational facilities. 
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In the Milton project area, current levels of noise are very low as is typical in and around 
a small town in a rural area.  Based on the population density and activity of Milton, the 
current background noise level is estimated to be approximately 30 dBA (Canter 1977).  
All existing noise levels are well below what is normally considered compatible with 
residential land uses and other noise impact guidelines.  The primary sources of noise 
are: 1) everyday vehicular traffic along nearby US Route 60, secondary roadways and 
bridges; 2) minor construction activities related to maintenance of roadways, bridges, 
and the other structures and facilities located within Milton  and along its waterways; 3) 
recreation (e.g., groups of hikers, canoeists, fishermen, etc.); 4) natural sounds of the 
river and wildlife; 5) Interstate I-64, which passes through the northern edge of City and 
6) CSX mainline railway on the southern edge of the City.  Noise derived from 
construction and recreation is generally intermittent and highly variable depending on the 
time of day and year.  In addition, the river is not suitable for commercial navigation and 
only small boats or canoes can use the river for recreational uses. 
 
4.6  WATER RESOURCES 
 
4.6.1  SURFACE WATER AND FLOODPLAIN MANAGEMENT  
 
Hydrology  
 
The Lower Mud River watershed encompasses drainage from Lower Mud River below 
Hamlin and Trace Fork and Middle Fork watersheds.  The total area for the Lower Mud 
River watershed is 168,960 acres.  See Figure 4-3. 
 
The Mud River is subject to slow changes in flow and runoff.  Slow changes in flow can 
be attributed to the low relief of the Mud River through the Teays Valley glacial deposits.  
Slow runoff also can be attributed to backwater on the Ohio River and Guyandotte River 
during high river events.  The Mud River drops approximately 2 feet per mile.  More 
detailed discussion of hydrology in the Lower Mud River Basin is provided in the 
Engineering Appendix, Volume 2, Tab I. 
 
Water Quality 
 
The Office of Water Resources under the WVDEP regulates and monitors water quality 
throughout West Virginia by delegation from the USEPA, Region 3.   
 
Published data for the project area exists from late 1940s to recent (STORET, WVDEP 
and USEPA).  The only monitoring location near the project area was at Barboursville 
near the Mud River’s confluence with the Guyandotte River.  Figure 4-6 shows the name 
and location of the water sampling station that is located near Milton.  Table 4-2 lists the 
station by name, number, operating agency, and beginning and ending dates of 
collection, according to STORET.  Also included in the table are known exceedances, if 
any, of water quality standards. 
 
Insufficient data exists to characterize the quality of the Mud River due to the 
infrequency of routine water quality monitoring in the watershed.  The watershed was 
last sampled by the State of West Virginia in 1998.  However, due to unanticipated water 
depths, very limited chemical sampling occurred at the Barboursville site and no biotic 
sampling was possible.  Under wadeable river conditions, biotic sampling provides for 
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the calculation of WVSCI (WV Stream Condition Index) values.  Six benthic metrics are 
combined into a single multimetric index over a range of 0 to 100.  The current 
established impairment threshold is considered 68.  Of four additional state monitoring 
sites along the Mud River, WVSCI values reported in 1998 ranged from 43 to 72 (fully 
impaired to unimpaired).   
 
The City of Milton obtains drinking water from the Mud River.  The water intake is in a 
pool behind a low head dam.  The water treatment plant is located on the right 
descending bank within the City limits, just upstream (east) of the Mud River Road 
Bridge.  
 

 
Table 4-2  Water Quality Sampling Station Information and Water Quality Data 

 
Water Quality Exceedances1 Station 

Name 
Station 

Number 
Operating 

Agency 
Data 

Collection 
Dates Aluminum Iron Lead 

 
2/19/74- 
10/4/79 

Exceedances 
occurred at least 
once each year, 
ranging from 150-
4,050 ug/L above 
the Aquatic life, 
acute exposure 
limit (750ug/L). 

From 1974-1976, 
measurements 
ranged from 770-
16,800 mg/L. 
From 1977-1979 
measurements 
ranged from 
1,280-7,600 
mg/L. 
 
[Aquatic life 
chronic exposure 
limit = 500mg/L] 

Exceedances 
occurred at 
least once 
each year, 
ranging from 
2-110 ug/L 
above the 
human health, 
drinking water 
limit (50ug/L). 

 
Mud River at 
Barboursville, 

WV Ohio 
River 

Guyandotte 
River/ Mud 

River 

 
550641 

 
WV Division 

of 
Environmental 

Protection 

 
1/17/80- 
7/16/84 

Measured 2,200 
ug/L in 1981 and 
1,200 ug/L in 
1982. 
 
[Aquatic life, 
acute exposure 
limit = 750ug/L] 

From 1980-1982, 
measurements 
ranged from 640-
7,400 mg/L.   
From1983-1984 
measurements 
ranged from 744-
19,200 mg/L. 
[Aquatic life 
chronic exposure 
limit = 500mg/L] 

 
None 

 

1 Water quality parameters that were reviewed include the following: aluminum; chloride; iron; lead; mercury and nitrate-N.  
Note: parameters measured varied by year.  ug/L=micrograms per liter. 
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Figure 4-6  Location of Water Sampling Station near Milton, WV 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
During engineering and design investigations performed by the Corps of Engineers and 
NRCS for the Milton LPP, soil borings were installed in various spots along the 
alternative levee alignments to collect geotechnical data and to determine groundwater 
levels.  Piezometers were also installed in selected borings to monitor groundwater 
levels over time.   
 
Data collected from the piezometers shows that groundwater was encountered at depths 
of 6 to 19 feet below the ground surface.  Groundwater levels measured in the project 
area are indicative of the alluvial aquifer and are typically influenced by rain fall and 
groundwater withdrawals.  The soils noted in the boring logs indicate the soils are typical 
of pre-glacial drainage.  Interbedded silts and clays were noted in each boring of the 
Teays Valley.  
 
4.7  ECOLOGICAL RESOURCES 
 
As part of the Scoping Process for the Limited Reevaluation Report, the Corps 
contracted Marshall Research Group (MRG) to perform baseline ecological 
assessments in the project area.  Due to the timing of the sampling efforts, further 
sampling has been conducted in the Spring 2003.  All additional information obtained will 
be incorporated into the Final Reports.  Three reports were produced as a result of that 
effort and include: 
 
Final Habitat Assessment and Associated Amphibians, Reptiles, and Birds at the Sites 
of the Proposed Alterations, Milton, West Virginia  
 

Guyandotte River

Sample Location

Mud River
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Final Flora and Vegetation of Selected Plant Communities at the Proposed Mud River 
Project, Milton, West Virginia 
 
Draft Mud River Aquatic Assessment Reports. 
 
The Corps also contracted with Burgess and Niple to prepare a Wetland Delineation 
Report for the Lower Mud River Project.  
 
 

Figure 4-7  Survey Sites Location Map 
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Figure 4-8  Locations of Wetlands in the Project Area 
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4.7.1  AQUATIC RESOURCES 
 
Aquatic resources within the project area consist of the Mud River, Newman’s Branch, 
Johns Branch, and several wetlands.  Project wetlands are described in Section 4.7.1.4.  
The Mud River is a low gradient, perennial surface water course in western West 
Virginia, and tributary to the Guyandotte River, which in turn flows to the Ohio River at 
Huntington.  Stream profile is relatively flat, hence the under-development of riffle 
complexes.  A low-head dam located east of West Mud River Road creates a deep pool 
and is utilized as a source of water for the City of Milton.  The Mud River is characterized 
by unstable banks, noteworthy amounts of fallen timbers and woody debris, and a 
relatively narrow riparian corridor.  Turbidity appears to be pervasive throughout the 
watershed.   
 
During the fall of 2002, MRG applied the EPA’s Rapid Bioassessment Protocol to the 
river at nine specific impact sites (Figure 4-7).  Ten measured variables are used to 
develop a total habitat score that can be used to compare sites based on habitat quality.  
The variables include stream cover, embeddedness, velocity, stream alteration, 
sediment, sinuosity, channel flow, bank stability bank vegetation, and riparian 
vegetation.  The four categories for the habitat quality variables based on this method 
are optimal, suboptimal, marginal and poor habitat.  Each habitat category is ranked on 
a scale of 1 to 20 with a possible maximum score of 200.  The habitat scores from the 
assessment for the nine sites ranged from 68 to 98 with an average value of 83 for all 
sites.  The assessment for the Mud River on the survey date ranked the river as 
marginal habitat.   
 
The aforementioned Newman’s and John’s Branches are tributaries that have been 
previously channelized above their mouths.  That channel work has diminished the 
habitat quality for these tributaries.  However, less alteration has occurred over the 
upstream reaches of both water courses.  In fact, two small wetlands occur along 
Newman’s Branch.   
 
4.7.1.1  FISH 
 
Fish species known to occur in the general vicinity of the project area, based on various 
West Virginia Department of Natural Resources (WVDNR) reports and a study 
performed by MRG, are shown below in Table 4-3. 
 

Table 4-3  Fish Species Documented to Occur in the Milton Project Area 
 

GROUP       Survey Dates 
Common Name 1967 1982 2002 

MINNOWS      
Stoneroller (Campostoma anomalum)     X 
Common shiner  (Luxilus cornutus) X   X 
Creek chub  (Semolitus atromaculatus)     X 
Striped shiner  (Luxilus chrysocephalus)   X X 
Rosyface shiner  (Notropis rubellus) X   X 
Emerald shiner  (Notropis atherinoides)   X X 
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Silverjaw minnow  (Notropis buccatus) X X X 
Spotfin shiner  (Cyprinella spilopterus) X    
Bluntnose minnow  (Pimephales notatus) X X X 
Carp  (Cyprinus carpio carpio)   X   
River Chub  (Nocomis micropogon) X     
Redfin shiner  (Lythrurus umbratilis) X X   

Sand shiner  (Notropis stramineus) X     
SUCKERS       
Golden redhorse  (Moxostoma erythrurum) X X X 
Northern Hogsucker  (Hypentelium nigricans) X X X 
Spotted sucker  (Minytrema melanops) X   X 
White sucker  (Catostomus commersoni) X   X 
Highfin carpsucker  (Carpiodes velifer)   X   
Silver redhorse  (Moxostoma anisurum)    X   
SUNFISHES & BASSES, other Gamefish     
Rock bass  (Ambloplites rupestris) X X X 
Green sunfish  (Lepomis cyanellus) X   X 
Orange spotted sunfish  (Lepomis humilis)     X 
Spotted bass  (Micropterus punctulatus) X X X 
Bluegill  (Lepomis macrochirus)     X 
Largemouth bass  (Micropterus salmoides)     X 
White crappie  (Pomoxis annularis)     X 
 Warmouth  (Lepomis gulosus)     X 
 Longear sunfish  (Lepomis megalotis) X X   
 Sauger  (Stizostedion canadense)   X   
 Muskie  (Esox masquinongy)   X   
DARTERS       
Banded darter  (Etheostoma zonale)     X 
Blackside darter  (Percina maculata) X   X 
Fantail darter  (Etheostoma flabellare)   X X 
Channel darter  (Percina copelandi)     X 
Johnny darter  (Etheostoma nigrum) X   X 
Greenside darter  (Etheostoma blennioides)   X X 
Logperch  (Percina caprodes) X   X 
Dusky darter  (Percina sciera) X     
Sand darter  (Ammocrypta pellucida) X     
OTHER       
Trout perch  (Percopsis omiscomaycus) X   X 
Brindled medtom  (Noturis miuris) X   X 
Brook silverside  (Labidesthes sicculus) X   X 
Least brook lamprey  (Lampetra aepyptera) X     
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In order to characterize the aquatic habitat specific to the Milton project area, the study 
area encompassed portions of the Lower Mud River along the affected reach and above 
and below the potentially affected environment.  The 2002 field sampling resulted in the 
collection of 32 species of fishes.  Numerical dominants included silverjaw and bluntnose 
minnow, stoneroller, hogsucker and rosyface shiner.  Sportfish collected by MRG were 
limited to largemouth and spotted bass and white crappie.  The Mud River is a popular 
musky fishing stream.  The West Virginia Division of Natural Resources annually stocks 
approximately 300 fingerling muskellunge (musky) based upon availability of fish.  
Fishing pressure for this gamefish is considered strong throughout the Lower Mud River 
watershed.   
 
4.7.1.2  FRESHWATER MUSSELS  
 
Freshwater bivalves were sampled by MRG (2002) throughout the Mud River project 
area in the nine areas shown in Figure 4-7, plus an additional four sampling locations 
that were selected upriver from the Milton area.  Within the project reach, no live native 
mussels were collected.  Only Corbicula, the exotic asian clam, inhabited the lower Mud 
River.  Three species represented by dead shell material were reported as follows:  
Amblema plicata (Three-ridge), Lampsilus siliquodia (Fat mucket), and Fusconia flava 
(Wabash pigtoe).  Upriver from Milton, an additional three mussel species were collected 
live: Lampsilus cardium (Plain pocketbook), Lasmigona complanata, (White heelsplitter), 
and Quadrula pustulosa (Pimpleback).    
 
 
4.7.1.3  BENTHIC MACROINVERTEBRATES 
 
Field sampling for benthic macroinvertebrates was seriously impeded by both the lack of 
riffle complexes and water depth.  Aquatic insects were captured in such small numbers, 
that further sampling was postponed pending the acquisition of artificial substrate 
samplers.  Additional sampling efforts were conducted in April/May 2003 and additional 
findings will be incorporated into the final report.  To provide additional benthic results for 
this section of the Mud River, during August 2003 Corps biologists conducted qualitative 
surveys at several stations on the river.  The following list and Figure 4-9 depict the 
results by sampling station.   
 

Site: 1  Mud River Road at the C&O Railway underpass 
 

• Orconectes  (crayfish) 
• Corbicula (Asiatic clam) 
• Isonychia  (mayfly) 
• Stenacron  (mayfly) 
• small Haptageniidae (mayfly) 

 
Site: 2  Old Covered Bridge Site 

 
• Orconectes  (crayfish) 
• Corbicula (Asiatic clam) 
• Stenonema vicarium (mayfly) 
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• Boyeria (dragonfly)* 
• Hagenius (dragonfly)* 
• Gomphidae sp. (dragonfly)* 
• Hetaerina (damselfly)* 
• Macronychus (aquatic beetle family Elmidae)* 
• Chironominae (midge) 
• Physella (snail)* 
• Etheostoma flabellare (fantail darter) 

 
Site: 3  Located above W.S. Pool and below Johns Creek 

 
• Orconectes (crayfish) 
• Corbicula (Asiatic clam) 
• Stenonema vicarium (mayfly) 
• Nixe (mayfly) 
• Stenacron (mayfly) 
• Boyeria (dragonfly) 
• Helichus (aquatic beetle family Dryopidae) 

 
Site: 4  Located about 3 miles SE of Milton at the intersection of West Mud River 
Road (CR 25/2) and Finley Road (CR 25/3) 

 
• Orconectes  (crayfish) 
• Corbicula (Asiatic clam) 
• Isonychia  (mayfly) 
• small Haptageniidae (mayfly) 
• Acroneuria (stonefly) 
• Stenelmis (aquatic beetle family Elmidae) 
• Helichus (aquatic beetle family Dryopidae) 
• Corydalus (dobsonfly) 

 
* collected in Justicia (waterwillow) beds.  
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Figure 4-9  Site Location of Benthic Macroinvertebrate Sampling 
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4.7.1.4  WETLANDS 
 
A large wetland complex exists on the north side of the river near the downstream 
terminus of the project.  The main portion of this complex consists of a palustrine 
forested (PFO) wetland that is dominated by sycamore, box-elder, black willow, and river 
birch.  Water purslane (Ludwigia palustrus) is common in the herbaceous layer.  At least 
3.35 acres of this habitat type occurs within the Construction Work Limits (CWL), 
however this wetland continues south of the CWL and this portion of the wetland was not 
delineated.  A 0.27 acre scrub-shrub (PSS) wetland occurs just northwest of the PFO 
wetland.  Dominant vegetation in this area consisted of buttonbush (Cephalanthus 
occidentalis), swamp rose mallow (Hibiscus palustris), and arrow-leaved tearthumb 
(Polygonum saggittatum).  Song sparrow, junco, cardinals, chickadees, red-winged 
blackbird (Agelaius phoeniceus), and common flicker (Colaptes auratus) were seen in 
this area.   Amphibians such as red-spotted newt (Notophthalmus viridescens 
viridescens), Jefferson salamander (Ambystoma jeffersonianum), marbled salamander 
(Ambystoma opacum), northern spring peeper (Pseudacris crucifer crucifer), and wood 
frog (Rana sylvatica) may also occur.  
 
Another wetland complex occurs on the south side of the river in the upper third if the 
project, south of the OA habitat used during the pumpkin festival.  This low lying slough 
appears to be part of a remnant channel that follows a westerly-northwesterly 
meandering direction.  The southern-most portion of this slough has been identified as a 
PFO/PSS wetland that is dominated by sedges (Carex intumescens), Pennsylvania 
smartweed (Polygonum pensylvaticum), buttonbush, and brambles.  The extent of this 
wetland was not delineated; however it is estimated to be at least 10 acres.  Although 
the northern end of this slough was not delineated as a jurisdictional wetland (it appears 
to have been plowed and mowed in the recent past), obvious differences in vegetation 
and topography are visually apparent.    This area most likely forms an ephemeral pool 
that retains water during the spring or after high water events.   Another area that has 
similar habitat characteristics occurs on the south side of the river, slightly northeast of 
the Mud River Road Bridge.   These areas are of special interest because they seem 
suited to support populations of the Eastern spadefoot toad (Scaphiopus holbrookii).  
The Eastern spadefoot toad is relatively rare in the state, and has only been 
documented in 6 counties, including Cabell County.  This species occurs in low-lying 
areas that retain water after heavy summer storms and requires loose sandy soils in 
which to burrow. This toad spends most of its time underground, and is active mainly at 
night when temperature and humidity are favorable.   
 
Two other small PFO/PSS wetlands occur along Newman’s Branch.  These areas total 
0.56 acres and are dominated by box elder, buttonbush, black willow, curly dock (Rumex 
crispus) and blue-joint grass (Calamagrostis canadensis).  A small, 1.3 acre parcel of 
black willow dominated habitat exists within the project area adjacent to the Mud River 
Road Bridge.  This area was not determined to be a jurisdictional wetland, however it 
functions similar to a PSS wetland.  
 
An open water habitat area occurs southeast of Milton Plaza that has been artificially 
created through the excavation of borrow and fill material.  The area is at least 
seasonally inundated and maintains a hydrologic connection to the river. While a limited 
amount of vegetation was present within the open water area at the time of the HEP, 
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aquatic vegetation may become more apparent during the growing season or may begin 
to colonize that area if disturbance is limited.  Cattails (Typha latifolia), arrowhead 
(Sagittaria latifolia), and various species of sedges and rushes would be expected to 
occur.  Even in the absence of aquatic vegetation, this area provides a suitable resting 
and nesting area for many species of waterfowl, such as mallard, Canada goose, and 
black duck, and may be utilized by other avian species such as red-winged black bird 
and great blue heron.   
 
4.7.2 TERRESTRIAL RESOURCES 
 
Vegetation 
 

Table 4-4  Vegetation along the Lower Mud River Watershed 
 

 Size (sq. 
mi.) 

Hay/past/grass% Conifer % Mixed % Deciduous % 

Lower Mud 
River 

132 7.33 2.31 11.19 66.19 

Source: WVDEP 2000 
 
The more commonly occurring natural vegetation associations found in the project area 
are described in the following section.  Associations occur naturally in response to 
environmental gradients in moisture and elevation, as well as disturbance resulting from 
human activity.  The composition of these associations is based on botanical field 
surveys, and boundaries were identified using aerial photography.  The locations of 
these vegetation associations, along with land use features, within the vicinity of the 
project area are presented in Figure 4-11.  Botanical field surveys were conducted from 
August to December, 2002, and focused on nine zones (9 acres each) distributed 
throughout the project area along the Mud River (for a total of 81 square acres).  The 
locations of these zones are shown in Figure 4-7.  The plant species identified during the 
2002 field surveys are listed in Table 4-5. 
 
In addition to native species, exotic or invasive species are present in the project area 
and make up 14.6 percent of the total species recorded in the area.  Invasive species 
identified in the project area include chickweed (Stellaria media), Japanese honeysuckle 
(Lonicera japonica), autumn olive (Eleagnus umbellate), crown vetch (Coronilla varia), 
reed canary-grass (Phalaris arundinacea), multiflora rose (Rosa multiflora), and tree-of-
heaven (Ailanthus altissima).  Sixteen percent of West Virginia’s flora is considered 
invasive.  Non-native species make up 18.6 percent of those identified in the project 
area, while 26 percent of West Virginia’s entire flora is non-native.  No rare, threatened, 
endangered, or sensitive species at the State or Federal level were recorded. 
 
4.7.2.1  MAPPED VEGETATION ASSOCIATIONS 
 
Bottomland Hardwood- These riparian forested habitats are found along rivers and 
streams and are periodically inundated or saturated by surface or groundwater during 
the growing season.  Predominant woody plant species are able to survive, mature, and 
reproduce in a habitat in which soils sometimes become anaerobic during the growing 
season. (Mitsch and Gosselink, 1993)  Bottomland hardwood forests throughout the 
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project area are characterized by stands of box elder (Acer negundo), silver maple (Acer 
saccharinum), and sycamore (Platanus occidentalis).  Ground cover is fairly diverse, and 
includes species such as elderberry (Sambucus canadensis), wintercreeper 
(Euonymous fortunei), ground ivy (Glechoma hederacea), multiflora rose (Rosa 
multiflora), spotted ladysthumb (Polygonum persicaria), chickweed (Stellaria media), 
goblet aster (Symphyotrichum lateriflorum), and common violet (Viola papilionacea).  
This habitat type is the climax riparian community and is very productive in terms of 
wildlife use.  Mammals use these corridors for travel, food supply, denning sites, and 
breeding areas.  Many birds breed and forage in these riparian habitats.  Important 
species like the wood duck nest and rear young in the BH and adjacent river and 
wetlands.  The BH is probably less important to amphibians and reptiles due to the 
recurrent flooding of these habitats.   
 
Disturbed Wetland- It is also referred to as Open Water.  This unique area was created 
by excavation and is surrounded in large part by fill.   It is separated from the Mud River 
by narrow riparian strip, consisting of silver maple (Acer saccharinum), box elder (Acer 
negundo), pokeweed (Phytolacca americana), honeysuckle (Lonicera japonica), and 
black locust (Robinia pseudoacacia).  As a result of excavation and drainage and 
erosion from the steep slopes, the area contains turbid standing water, but species 
present indicate this is not permanent (white hairy aster (Symphyotrichum pilosum) in 
drier sites; goblet aster (Symphyotrichum lateriflorum) in lower, wetter sites).  This 
habitat is seasonally important to waterfowl.  The absence of ground cover limits its 
usefulness for breeding and rearing purposes.  Its primary function is that of a small 
catch basin for surface runoff while also maintaining some hydrologic connection to the 
Mud River during high water.   
 
Early Sere Riparian- This association is characterized by pioneer successional 
communities that consist of monotypic stands of river birch or cottonwood.  (Mitsch and 
Gosselink, 1993)  Important species include river birch (Betula nigra), silver maple (Acer 
saccharinum), black willow (Salix nigra), woodreed (Cinna arundinacea), gray sedge 
(Carex grayi), teal lovegrass(Eragostris hypnoides), ground ivy (Glechoma hederacea), 
dwarf St. Johnswort (Hypericum mutilum), water primrose (Ludwigia palustris), 
moneywort (Lysimachia nummularia), reed canarygrass (Phalaris arundinacea), and 
goblet aster (Symphyotrichum lateriflorum). 
 
Mixed Hardwoods- This varied community of deciduous trees occupies mid-slope terrain 
where soil is moderately moist and acidic.  The forest has a densely closed canopy and 
crowded understory, but sparse ground layer due to shade.  (The Nature Conservancy, 
2003)  Mixed hardwoods occur in limited amounts near the termini of the project and 
along some tribs of the Mud River.  Wildlife usage of the areas remains satisfactory 
especially where MH are interspersed with additional habitat types; however, the 
spottiness of MH in the project area would somewhat diminish the overall value to 
wildlife.     
 
Open/Agricultural- This association occurs in open fields previously or currently used for 
agricultural purposes, including crop growth, pastureland, parking for Pumpkin Festival, 
maintained lawns, etc.  This association is characterized by the presence of 
successional species because of severe disturbance from agricultural or recreational 
use.  Important species include Mexican tea (Chenopodium ambroisioides), panicled 
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tick-trefoil (Desmodium paniculatum), Indian strawberry (Duchesnea indica), horseweed 
(Erigeron canadensis), tall meadow fescue (Festuca elatior), ground ivy (Glechoma 
hederacea), clearweed (Pilea pumila), spotted ladysthumb (Polygonum persicaria), 
goldenrod (Solidago sp.), johnsongrass (Sorghum halapense), chickweed (Stellaria 
media), tall ironweed (Vernonia gigantea), and common violet (Viola papilionacea).  
When found adjacent to other habitat types the OA provides valuable interspersion of 
benefit to a wider variety of animal species.  Important Spadefoot toad breeding habitat 
has been identified in this habitat type on the proposed spoil site.  Birds and small 
mammals benefit from the food source and cover provided by the OA fields.     

Palustrine Emergent- This wetland association is characterized by erect, rooted, 
herbaceous hydrophytes (excluding mosses and lichens) which are present for most of 
the growing season in most years. These wetlands are usually dominated by 
herbaceous plants (Cowardin et al. 1979)  Species recorded in this association included 
curly dock (Rumex crispus), white clover (Trifolium repens), blackseed plantain 
(Plantago rugelii), and path rush (Juncus tenuis).  These seasonal wetlands are used by 
a variety of small mammals, herptofauna, and birds.  Woodcock prefer to feed in and 
near the PEM habitats on the landscape.  Their breeding flights likewise occur in these 
general areas.  Ponding of these habitats following rains favor breeding for amphibians 
and feeding and loafing sites for waterfowl.   
 
Palustrine Forested- This wetland association is characterized by woody vegetation 6 
meters or taller.  These areas have an overstory of trees, and understory of young trees 
and shrubs, and an herbaceous layer. (Cowardin et al. 1979)  The PFO wetlands are 
recognized to be valuable breeding sites for many amphibians such as newts, mole 
salamanders, wood frogs and peepers.  Breeding birds and waterfowl find the PFO to be 
valuable habitat especially in the spring and fall of the year.   
 
Palustrine Scrub/Shrub- This wetland association is characterized by dominance of 
woody vegetation less than 6 meters tall.  Species present include shrubs, young trees, 
and shrubs and trees with stunted growth caused by environmental conditions. 
(Cowardin et al. 1979).  Species recorded in this association include black willow (Salix 
nigra) and sandbar willow (Salix interior).  The PSS habitats on the project are probably 
of limited wildlife usage.  Their area is very small and prone to frequent flooding and 
scour.   
 
4.7.3  WILDLIFE RESOURCES 
 
Thirty-seven species of amphibians, 26 species of reptiles, and 95 species of birds could 
either nest or forage in the identified 4-mile reference reach along the Mud River near 
Milton.  During the fall of 2002, MRG conducted habitat assessments at 9 study areas.  
Aquatic trapping was conducted with the use of fyke nets and hoop nets.  Terrestrial 
timed constraint surveys using various rakes were conducted in the 9 research blocks.  
Voice and sight surveying for birds was also conducted.  
 
Eastern Spadefoots (Scaphiopus holbrookii) are listed as a species of Special Concern.  
The secretive nature of this species, i.e., they burrow underground for long periods, 
makes them difficult to locate.  Habitats in floodplains with loose or sandy soils that are 
capable of holding pools of water for a week or so after strong rains could support this 
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species.  Spadefoots are active from April to October.  They could occur in with loose, 
sandy soil. 
 
The Eastern Spadefoot, which is a species of special concern, was found in study blocks 
7, 3, and near 2 (Figures 4-10 & 4-11).  The Spadefoot toads in this location are one of 
the few Spadefoot toad populations known in WV.  Spadefoot toads are a cryptic 
species whose habitat of sandy floodplain soils in WV is in peril across WV from 
development and agriculture. 
 

Figure 4-10  Location of Spadefoot Toads Breeding Sites 
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Figure 4-11  Topographic Map of Breeding Sites 
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Table 4-5  Plant Species Observed in Lower Mud Project Area 
 

       
  Ageratina altissima Catalpa speciosa  Eupatorium serotinum  
  Acalypha rhomboidea  Celtis occidentalis  Eurybia divaricata  
  Acer negundo  Cephalanthus occidentalis  Euthamia graminifolia  
  Acer rubrum  Cercis canadensis  Fagus grandifolia  
  Acer saccharinum  Chamaesyce maculata  Fraxinus pennsylvanica  
  Acer saccharum  Chasmanthium latifolium  Galinsoga quadriradiata  
  Achillea millefolium Chenopodium album  Galium triflorum  
  Adiantum pedatum  Chenopodium ambrosioides  Geum vernum  
  Aesculus flava  Cinna arundinacea  Glechoma hederacea  
  Agrimonia sp. Clematis virginiana  Hedeoma pulegioides  
  Ailanthus altissima  Commelina communis  Helianthus sp. 
  Alibizia julibrissin  Conoclinium coelestinum  Helianthus tuberosus  
  Alliaria petiolata  Convulvulus arvensis  Hemerocallis sp. 
  Allium cernuum  Conyza canadensis  Hibiscus syriacus  
  Allium vineale  Cornus florida  Hydrangea arborescens  
  Amaranthus spinosus  Coroniilla varia  Hydrastis canadensis  
  Ambrosia artemisiifolia  Crataegus sp. Hypericum mutilum  
  Ambrosia trifida  Cryptotaenia canadensis  Hypericum punctatum  
  Ammannia coccinea  Cuscuta gronovii  Impatiens capensis  
  Amphicarpaea bracteata  Cynanchum laeve  Impatiens pallida  
  Andropogon virginicus  Cynodon dactylon  Ipomoea purperea  
  Apios americana  Cyperus esculentus Juglans nigra  
  Apocynum cannabinum  Cyperus odoratus  Juncus effusus   
  Artemisia vulgaris  Cyperus strigosus  Juncus tenuis  
  Arthraxon hispidus  Dactylis glomerata Justicia americana  
  Asarum canadense  Daucus carota  Kummerowia stipulacea  
  Asclepias syriaca  Desmodium paniculatum  Kyllinga pumila  
  Asimina triloba  Dichanthelium clandestinum  Lactuca floridana  
  Barbarea vulgaris Digitaria sanguinalis  Laportea canadensis  
  Betula nigra  Diodia virginiana  Leersia oryzoides  
  Bidens cernua  Duchesnea indica  Leersia virginica  
  Bidens frondosa  Echinochloa crus-galli  Lepidium virginicum 
  Boehmeria cylindrica  Eclipta prostrata  Lespedeza cuneata  
  Brachyelytrum sp. Eleagnus umbellata  Ligustrum vulgare  
  Brassica sp. Eleocharis obtusa Lindera benzoin  
  Bromus sp.  Elephantopus carolinianus  Lindernia dubia 
  Calystegia sepium  Elymus canadensis  Liriodendron tulipifera  
  Campsis radicans  Elymus villosus  Lobelia inflata  
  Cardamine hirsuta  Elymus virginicus  Lobelia siphilitica  
  Carex frankii  Epilobium coloratum  Lolium arundinaceum  
  Carex grayi  Eragrostis hypnoides Lolium pratense  
  Carex sp. Erechtites hieraciifolia  Lonicera japonica  
  Carex tribuloides  Erigeron annuus Ludwigia decurrens  
  Carex vulpinoidea  Euonymus fortunei  Ludwigia palustris  
  Carpinus caroliniana  Eupatorium fistulosum  Lycopus americanus  
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Table 4-5  Plant Species Observed in Lower Mud Project Area (continued) 
 
        
  Lycopus virginicus  Polygonum sp. Stellaria media  
  Lysimachia nummularia  Polygonum virginianum  Symphyotrichum lateriflorum  
  Menispermum canadense  Polystichum achrostichoides  Symphyotrichum pilosum  
  Microstegium vimineum  Populus deltoides Taraxacum officinale  
  Mimulus ringens  Prunella vulgaris  Tilia americana  
  Mollugo verticillata  Prunus serotina Toxicodendron radicans  
  Monarda fistulosa  Quercus alba  Tridens flavus  
  Morus alba  Quercus palustris  Trifolium pratense  
  Morus rubra  Quercus rubra  Tussilago farfara  
  Muhlenbergia frondosa  Ranunculus sceleratus  Typha latifolia  
  Muhlenbergia sp. Rhus glabra  Ulmus rubra  
  Nyssa sylvatica  Robinia pseudoacacia  Verbena hastata 
  Oenothera biennis  Rorippa palustris  Verbena stricta  
  Onoclea sensibilis  Rosa multiflora  Verbena urticifolia  
  Ostrya virginiana  Rotala ramosior  Verbesina alternifolia  
  Oxalis stricta Rubus frondosus  Vernonia gigantea  
  Panicum anceps  Rubus hispidus  Viburnum prunifolium  
  Panicum dichotomiflorum  Rubus occidentalis  Viola papilionacea  
  Panicum sp.  Rubus sp. Viola striata  
  Parthenocissus quinquefolia  Rudbeckia laciniata  Vitis riparia  
  Paspalum laeve  Rumex crispus  Vitis sp. 
  Pennisetum glaucum  Rumex obtusifolius   
  Penthorum sedoides  Salix interior    
  Perilla frutescens  Salix nigra    
  Phalaris arundinacea  Sambucus nigra ssp. Canadensis 
  Phlox divaricata  Sanicula canadensis    
  Phlox paniculata  Sassafras albidum    
  Physalis longifolia  Scirpus cyperinus    
  Phytolacca americana  Scrophularia marilandica    
  Pilea pumila Scrophularia sp.   
  Pinus strobus  Sedum ternatum    
  Pinus virginiana  Setaria faberi    
  Plantago lanceolata Sicyos angulatus    
  Plantago rugelii  Sida spinosa    
  Platanus occidentalis  Smilax rotundifolia    
  Poa alsodes  Solanaceae sp.   
  Polygonatum biflorum  Solanum carolinense    
  Polygonum caespitosum  Solanum ptychanthum    
  Polygonum cuspidatum  Solanum sp.   
  Polygonum hydropiperoides  Solidago altissima    
  Polygonum lapathifolium  Solidago caesia    
  Polygonum pensylvanicum  Solidago canadensis    
  Polygonum persicaria  Solidago sp.   
  Polygonum sagittatum  Sorghum halepense    
  Polygonum scandens   Stachys tenuifolia    
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To date, few potential species that could occur in the study areas have been observed.  
The timing of the survey (Fall, 2002) did not allow for the recording of breeding 
populations of birds or amphibians.  Many amphibian species that could occur in the 
Milton area are difficult to locate outside the breeding season, and many nesting birds 
migrate south by late summer and will not return until spring.  Additional studies were 
performed by MRG in April/May 2003.  Any additional findings will be incorporated in the 
final report. 
 
4.7.4  THREATENED AND ENDANGERED SPECIES 
 
The USFWS lists federally threatened or endangered species, as well as species of 
concern.  An “endangered” species is one that is threatened with extinction throughout 
all or a significant portion of its range, while a “threatened” species is one that is likely to 
become endangered within the near future.  Those species that require further biological 
research and field studies to determine their conservation status are “species of 
concern.”  While protection of species of concern is not mandated by the Federal 
Endangered Species Act, the USFWS encourages the consideration of such species in 
land management planning and natural resource conservation efforts.  The State does 
not designate species as threatened or endangered, but does track rare species.  The 
West Virginia Non-Game Wildlife and Natural Heritage Program, part of the WVDNR’s 
Wildlife Resources Section, tracks federally listed, proposed, and candidate species as 
well as those rare on a state (S1, S2, etc.) or global basis using the methodologies 
employed nationally by the Natural Heritage Network.  For the purpose of this report, the 
geographic scope of consideration included only those rare, threatened or endangered 
species that potentially or historically occur in the floodplain of the Mud River between 
Milton and Barboursville.  Table 4-6 shows the nine species listed by the State of West 
Virginia as rare species that have been observed and recorded in the floodplain of the 
Mud River between Milton and Barboursville.  All but two of these records are historical, 
and these species are not expected to occur presently.   
 
The only federally listed endangered species that could potentially be impacted by any 
alternative at Milton is the Indiana bat (Myotis sodalis), which may use the project area 
for foraging and roosting between April 1 and November 14.  Summer foraging habitats 
are generally defined as riparian, bottomland, or upland forests, and old fields or 
pastures with scattered trees.  Roosting/maternity habitat primarily consists of live or 
dead hardwood tree species such as shagbark hickory.  Such species have exfoliating 
bark which provides space for bats to roost between the bark and bole of the tree.  Tree 
cavities, splits, or hollow portions of tree boles and limbs also provide roosting sites. 
 
The nearest known hibernating populations of the Indiana bat are in Lawrence County, 
Ohio, and the Carter Caves Complex in Kentucky (40 and 60 air miles from the project 
area, respectively).  The Carter Caves Complex contains one of the largest known 
hibernacula for the species, including one Priority I and two Priority III hibernacula.  
Priority I hibernacula have populations of greater than 30,000 bats, while Priority III 
hibernacula have populations of less than 500 bats.  Bat Cave, located in Carter County, 
Kentucky, has been designated as Critical Habitat for the Indiana bat.  The hibernacula 
in Lawrence County, Ohio has been designated a Priority III. 
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Table 4-6  West Virginia Rare Species that may occur in the Project Area 
 

 
Recent data indicate that the area within an approximate 5.0 mile radius of hibernacula 
is important foraging and roosting habitat for the Indiana bat in the fall swarming period 
(August 15 through November 14).  The project area is located outside the 5.0 mile 
radius of known hibernacula; therefore, fall-swarming behavior is not expected in the 
project area.  However, foraging and maternity habitat may occur in the project area. 
 
4.7.5  HABITAT TYPES 
 
The various habitats within the Milton area were mapped as input data for the Habitat 
Evaluation Procedure (HEP) that was used later in this study to determine appropriate 
mitigation of impacts.  Figure 4-12 shows the mapped habitat types and the locations of 
the general HEP site locations studied during the process.  Refer to Section 4.7.2.1 for 
the discussion of the function and importance of mapped habitat types and vegetation 
associations.  Several of the habitat types are defined as follows.   
 
 
 
 
 
 

Scientific Name Common Name Last Observed Federal Rank State Rank 
Cryptobranchus 
alleganiensis Eastern hellbender 1959 NR S2 

Pseudotriton 
montanus diastic 

Midland mud 
salamander 1944 NR S3 

Lythrurus umbratilis Redfin shiner 1998 NR S3 
Percina sciera Dusky darter 1998 NR S3 
Reithrodontomys 
humulis Eastern harvest mouse 1969 NR S1 

Microtus ochrogaster Prairie vole 1969 NR S3 
Heterodon 
platirhinos 

Eastern hog-nosed 
snake 1945 NR S3 

Triadenum 
tubulosum 

Large Marsh St. 
Johns-Wort 1937 NR S1 

Corallorhiza 
wisteriana Spring coralroot 1936 NR S1 

WVDNR 2000; WVDNR 2003 

NR- not 
federally ranked 

S1- extremely rare and critically 
imperiled 
S2- very rare and imperiled 
S3- may be vulnerable to extirpation 
S4- common and apparently secure 
S5- very common and demonstrably 
secure 
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Figure 4-12  Habitat Types in the Milton Area 
 

 
 
Bottomland hardwood/Early Sere Riparian – extension of the upland forest into the river 
floodplains and wetlands. 
Industrial – areas associated with industry, including parking lots, storage yards, etc. 
Mixed mesophytic – upland forest which is comprised of a variety of hardwood species 
such as oak and hickory. 
Old field – an early successional stage resulting from abandonment of farmland, 
roadsides, rights-of-way, and open fields or similarly disturbed areas consisting primarily 
of herbaceous species. 
Open/Agricultural – an area usable to produce successional plants due to its intensive 
use or severe disturbance. 
Open/Sere/Riparian - a series of communities from grass to shrub to forest that 
terminates in a relatively stable community is a Sere.  Riparian is used here to describe 
habitat that adjoins a stream.  Generally, within the project area the Open-Sere-Riparian 
habitat type is habitat that transitions from open land to the stream edge. 
Riparian – areas along the banks of a stream or other water bodies. 
Urban – residential or commercial areas, including yards and parks. 
Water body – streams, ponds or lakes. 



Lower Mud River at Milton, WV              Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 
 

4-32 

4.8  CULTURAL RESOURCES 
 
Federal agency responsibilities with regard to cultural resources are addressed by a 
number of laws, regulations, executive orders, programmatic agreements and other 
requirements.  The principal Federal law addressing cultural resources is the National 
Historic Preservation Act of 1966, as amended (NHPA, 16 USC § 470), and its 
implementing regulations (36 CFR Part 800), that describe the process for identifying 
and evaluating historic properties, for assessing the effects of Federal actions on historic 
properties, and for seeking consultation with the Advisory Council on Historic 
Preservation and the State Historic Preservation Office (SHPO) regarding those effects.  
The term “historic properties” refers to cultural resources that are listed on the National 
Register of Historic Places (NR), that are eligible for listing on the NR, or that may be 
eligible for listing on the NR.  Section 106 of the NHPA requires that Federal agency 
undertakings take into account effects to these properties and afford the Advisory 
Council on Historic Preservation an opportunity to comment on those undertakings.   
Identifying, evaluating, and assessing effects of construction and operation of the Lower 
Mud flood control project on cultural resources will be done in consultation with the State 
Historic Preservation Officer (SHPO) and other concerned parties. 
 
4.8.1  PREHISTORIC/HISTORIC FRAMEWORK 
 
The period of earliest human occupation in the Ohio and Kanawha River drainage is the 
Paleo-Indian period (10500 - 8000 B.C.) which is characterized as a big game hunting 
culture.  The climate at this time was much colder and species such as mastodon, 
mammoth, musk ox and caribou were hunted.  Settlements were widely scattered, 
temporary occupations.  The most characteristic artifacts of this period are fluted 
projectile points such as Clovis, Cumberland and Folsom. 
 
The Terminal Paleo-Indian period (9000 - 8000 B.C.) is marked by the appearance of a 
variety of corner- and side-notched projectile points such as Thebes and Dovetails.  The 
Dovetail, Big Sandy Broad Base and "E" or expanded notched points have heavy basal 
grinding and flaking patterns that are characteristic of Clovis fluted points.  They differ 
from Clovis in that the blades are broader and the bases are notched rather than fluted. 
 
The Early Archaic Period dates from 8000 to 6000 B.C. and is characterized by broad 
spectrum hunting and gathering.  Indians hunted primarily deer and gathered a variety of 
nuts, berries and other plants.  Projectile points become smaller and have serrated 
edges.  Point styles associated with this time period include Charleston, Amos and Kirk 
corner-notched, Kessell side notched, Kirk and MacCorkle stemmed and MacCorkle 
indented stemmed.  A small number of sites dating to this time period are located near 
the project area, including the St. Albans Site, a major Early Archaic site located 15-20 
miles east of the project area. 
 
The Middle Archaic Period dates from 6000 B.C. to 4000 B.C. It is characterized by 
increased regionalization and the addition of ground stone tools to the artifact inventory.  
Ground stone artifacts made by pecking, grinding and polishing include adzes, axes, 
bannerstones, and pendants. Ground stone tools such as manos, mortars, pestles and 
nutting stones are interpreted as plant food processing artifacts and indicate increased 
use of plant foods.  Greater regionalization is also noted in new projectile point styles 
during this period.  A variety of bone tools, including antler projectile points, fish hooks 
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and gouges suggest an improved efficiency in exploiting local resources.  Middle Archaic 
sites tend to contain larger accumulations of materials than those of earlier periods, 
suggesting an increased group size and/or longer periods of occupation.  Chapman 
(1975) has suggested that Archaic projectile points were probably used in conjunction 
with the atlatl, a device which increases the distance and accuracy of a thrown spear. 
 
The Late Archaic Period dates from 4000 B.C. to 1000 B.C.  It was a time of population 
increase with more complex social organization. Several wild plants are domesticated 
during the Late Archaic.  These include East Mexican Agricultural Complex plants such 
as gourd and squash and Eastern United States Agricultural Complex plants such as 
lambsquarter, marsh elder and sunflower.  Straight-stemmed, basal-notched or 
contracted-base projectile points characterize this period. 
 
The Early Woodland Period dates from 1500 B.C. to 400 B.C. (Hughes & Niquette 
1992:17).  Two major developments include the manufacture of pottery and the 
construction of burial mounds.  While pottery appears to the north and south about 1000 
B.C., the earliest pottery in the mid and upper Ohio Valley appears between 400 and 
500 B.C.  Most Adena burial mounds date between 400 and 200 B.C. 
 
During this period local Indians continued experimenting with plant domestication and 
several Eastern Agricultural Complex plants such as sunflower, lambsquarter, little 
barley, smartweed and maygrass were cultivated.  Woodland horticulture is also 
documented in the analysis of charcoal from Woodland pits which shows an increase in 
pine and other woods that are associated with land clearing. 
 
The Middle Woodland Period dates from 400 B.C. to A.D. 400.  In Central Ohio, the 
Hopewell flourished and built numerous large earthworks.  In West Virginia the 
Armstrong culture is dated to Middle Woodland.  Indians continued living in scattered 
hamlets and left no traces of earthworks along the Ohio River.  Occasionally mica or 
prismatic bladelets made of Ohio Flint Ridge flint are found on these sites. 
 
The Late Woodland Period dates from A.D. 400 to 1100.  The Late Woodland is a period 
of transition characterized by population migrations and diffusion of major technological 
and social innovations, and marks a return to a less complex way of life with an 
increasing dependence on domesticated plants, coupled with hunting and gathering.  
About A.D. 700 the bow and arrow is introduced and is identified by the presence of 
Jack's Reef and Levanna triangular projectile points.  Shortly thereafter corn is 
introduced on farmsteads and in small hamlets. 
 
The Late Prehistoric period dates from A.D. 1150 to 1700.  By A.D. 1200, Woodland 
horticulture was replaced by intensive corn agriculture and Woodland hamlets were 
replaced by large Fort Ancient villages.  Principal crops were corn, beans and squash.  
Diagnostic artifacts include triangular arrow points and shell tempered pottery (Hughes 
and Niquette 1992). 
 
4.8.2  PREVIOUS CULTURAL RESOURCE SURVEYS 
 
A list of cultural investigations in the vicinity of Milton are shown in Table 4-8. 
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Kuhn (1981) conducted a generalized archeological survey of the Teays Valley in Cabell 
County.  In 1986, Marshall University’s Department of Geography conducted a historical 
and architectural survey of the Milton area to determine the exact nature, extent and 
character of Milton’s historic buildings, to develop a tool to assist local government and 
potential developers in avoiding unnecessary destruction of valuable links with the past 
and in making practical judgments in community planning and to provide documents to 
support the nominations of selected buildings in Milton to the National Register of 
Historic Places. 
 
A preliminary survey of the City revealed a unique array of structures and dwellings 
possessing significant architectural and historical worth.  However, the central business 
district of the City did not possess the necessary concentration and continuity of 
buildings to merit an historic district, so a Multiple Resource Area classification for the 
older part of the City was sought. 
 
A total of 12 structures within the survey area were identified that were considered to 
have historic and/or architectural significance (Table 4-7), and Milton was considered to 
be eligible for the National Register of Historic Places as a Multiple Resource Area.  
Formal evaluation and nomination of Milton was recommended.  To date, a formal 
determination as to the eligibility of Milton has not been accomplished.  
 

 Table 4-7  Architectural/Structural Resources 
 

 
Name/Description 

Address/ 
Location 

Year Built National 
Register 
Status 

Bowles House 1141 Smith Street 1885, ca. 
 

unknown 

Lucian Ball House 1156 Pike Street 1925 
 

unknown 

Roberts House 1155 North Main 
Street 

 

1912 unknown 

Meadows Mansion 1181 North Main 
Street 

1898 unknown 

Hollandsworth House 1144 South Main 
Street 

1885, ca. unknown 

Hollandsworth House 1144 Rear South 
Main Street 

1930 unknown 

Frank Ray House    
Rowsey House (Hotel) 1128 South Main 

Street 
1902 unknown 

George Harshbarger 
House 

1026 South Main 
Street 

1902 unknown 

First Presbyterian Church SE corner of Smith 
and Mason 

1897 unknown 

“Doc” Morris House 1021 Smith Street 
 

1890 unknown 

Parrish Building 1051 Main Street 
 

1907 unknown 

Old Bank Building 1105 North Main 
Street 

1905 unknown 

 
Source: Gillenwater 1986 
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In March 1989, Soil Conservation Service personnel conducted an intensive 
archeological/cultural surface survey in an area that would be impacted by construction 
of a channel improvement project to control flood runoff of the Mud River including 
disposing of soil from this construction in the adjacent field (Figure 4-13).  No Phase I 
report was written, although a general description of the work area was provided in the 
Technical Specifications of the Phase II contract.  The site was described as a scatter of 
lithic debris spread across two slight rises in a field on the south side of the Mud River.  
Artifacts were flagged, but only a sample of lithic materials was collected.  Another 
walkover of the field in September 1989 confirmed the presence of dense scatters on the 
two higher areas.  Artifacts on the western rise formed a ring, indicating that sub-
plowzone remains might occur.  Site number 46CB106 was later assigned to this area 
during a general survey of Cabell County.  Lithic tools collected during this survey were 
described as three projectile point bases, a heavy biface, a biface midsection and a tip, 
and a thin endscraper.  The point bases included a probable Kirk Corner Notched (Early 
Archaic), a Brewerton Corner Notched (Middle Archaic) and a Matanzas Side Notched 
(Late Archaic).  These were found on or near the easternmost rise.  Lithic debitage was 
mostly Kanawha black chert, although a few examples of brown to tan colored cherts 
were collected. 
 
Hughes and Niquette (1990) conducted a study concerned with soil associations of 
archeological sites. 
 
A Phase II archeological evaluation of 46CB108 in the City of Milton, Cabell County, 
West Virginia, was conducted by Thunderbird Archeological Associates, Incorporated, 
for the U.S. Department of Agriculture, Soil Conservation Service in 1992.  The purpose 
of this investigation was to evaluate the National Register of Historic Places eligibility of 
the site and to provide recommendations for further work. 
 
 
 

 

Figure 4-13  Soil Conservation Service Recommended Plan Location Map
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A controlled surface collection was conducted along the two areas of higher elevation 
described in SCS’ 1989 work, with 1m x 1m test units excavated when warranted by the 
surface collection and shovel tests.   One triangular projectile point, indicating a Late 
Woodland or Late Prehistoric temporal component was recovered from the easternmost 
rise, along with low frequencies of formal scrapers, cores and utilized flakes.  Debitage 
analysis showed numerous small flakes, indicating tool maintenance or resharpening.  
The area was believed to represent a short term, seasonal occupation over many years 
of use.  No further work was recommended for this area of the site. 
 
The second area of study concerned the second rise identified by SCS personnel.  
Dense artifact concentration was found in Test Unit I-169, leading investigators to 
believe the possibility of buried cultural deposits dating to the Late and Middle Archaic 
period exists.  Because this second area was the only known buried archeological 
component within this section of the Mud River floodplain, the site was considered to be 
potentially eligible for inclusion on the National Register of Historic Places.  The sub-
plowzone occupation levels and organic preservation of the site indicate the site would 
likely provide valuable data on small floodplain settlement, overall settlement systems 
and seasonality. 
 
Phase 3 data recovery in Area 2 was recommended if further impact would occur at this 
site.  Removal of the overlying post-1800 A.D. sediments and hand excavations to 
define the extent of the buried component and the location of areas of intense activity 
and midden remnants was recommended, including analysis of macro- and micro-
organic materials.  Deep testing to determine the presence of earlier buried cultural 
deposits was also recommended.  
 
A Phase I historic resources review of the proposed relocation site for the Milton 
Covered Bridge was completed by Thunderbird Archeological Associates, Incorporated, 
in 1993 for the Soil Conservation Service in Morgantown, West Virginia.  The Milton 
Covered Bridge (built in 1875) was originally included in the Soil Conservation Service 
(SCS) Milton Local Protection Project, but was subsequently moved by the West Virginia 
Department of Highways when the SCS project was never implemented.  The bridge 
was moved to the site of a previously existing covered bridge built in 1834 and destroyed 
in 1956.  The Phase I survey was conducted to locate all cultural resources within the 
project area and to provide a preliminary assessment of their potential significance in 
terms of eligibility for inclusion in the national register of historic places and to 
recommend further work if needed.  Archival review, oral history interviews and test 
excavations were carried out in February and March 1993.   
 
The Milton covered bridge has been relocated to a site in Pumpkin Park.  Stone 
abutments next to a modern highway bridge once supported another covered bridge, 
built in 1835 and demolished in 1956.  County records and historical sources were 
consulted to determine the history of the relocation site and to see whether historic 
structures or sites might be located within the area of impact.  A ferry was located at this 
crossing, but no archeological remains pertaining to it were found.  Locations of other 
historic structures and sites associated with the bridge and turnpike were found to be out 
of the project area.  No toll houses for the ferry or the turnpike are mentioned in any 
sources or were known by informants.  Archeological testing revealed deep deposits of 
alluvial sand and there was no indication of historic or prehistoric archeological remains.  
No further work was recommended for the relocation site. 
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The Bridge would not be impacted by any alternative being considered for the Corps of 
Engineers local protection project, and therefore, has not been evaluated in the impact 
assessment.  West Virginia Department of Highways was responsible for mitigation.   
 
Gardner (n.d.) has written an overview of the Paleoindian and Archaic periods in West 
Virginia. 
 
Archeological sites recorded on the Milton, West Virginia and the Hurricane, West 
Virginia 7.5’ U.S.G.S. topographic quadrangles and included in site listings contained in 
Hughes and Niquette (1990) consist of 47 sites within an area reaching from the 
Cabell/Putnam County line on the east to about six miles west of the project area.  
Seven are situated in the floodplain and the remainder is found in the uplands.  Sites 
46CB61, 62, 64, 65 and 67 are located on Charley Creek, a tributary of the Mud River 
south of the project area and 46CB33 and 76 are situated on the Mud River.  A portion 
of those sites are listed in Table 4-9. 
 

Table 4-8  Cultural Resource Investigations in Vicinity of Milton, West Virginia 
 

Type of 
Work 

Fieldwork 
Date(s) 

 
Report 

   

Cultural 
Overview n.d. 

Gardner, William M. 
n.d.         Paleoindian and Early Archaic Settlement Patterns in West Virginia:  An 

Overview.  West Virginia State Plan, Division of Historic Resources. 
Generalized 

Archeological 
Survey 

1981 
Kuhn, Thomas 
1981     Prehistoric Settlement in the Teays Valley of West Virginia.  Report submitted to 

the State Historic Preservation Office, Charleston, West Virginia. 
Historical and 
Architectural 

Survey 
1986 

Gillenwater, Mack H. 
1986    Milton Historical and Architectural Survey, A Report Submitted to The Cabell 

County Landmarks Commission, September 30, 1986 

Site/Soil 
Study 1990 

Hughes, Myra A. & Charles M. Niquette 
1990    Archeology and Soils, Cabell County, West Virginia.  Report prepared for Cabell 

County Historic Landmarks Commission, Huntington, West Virginia.  Cultural 
Resource Analysts, Inc., Lexington, Kentucky 

Phase 2 
Excavation 1992 Anderson, Sally C. & William M. Gardner 

1992    Phase 2 Excavations at 46Cb108, Milton, Cabell County, West Virginia, April 1992 

Survey 1993 
Anderson, Sally C. & William M. Gardner 
1993    Historic Properties Review of the Milton Covered Bridge Relocation Site on the 

James River and Kanawha Turnpike, Cabell County, West Virginia, April 1993 
 

Table 4-9  Recorded Archeological Resources 
 

State Site 
No. 

Site 
Type 

Temporal 
 Affiliation 

National Register 
Status 

    
46CB33  Late Archaic & Early Woodland not evaluated 
46CB61  Early & Middle Archaic not evaluated 
46CB62   not evaluated 
46CB64  Archaic, Woodland & Late Prehistoric not evaluated 
46CB65   not evaluated 
46CB67 lithic scatter Early & Middle Archaic not evaluated 
46CB76  Early & Late Archaic not evaluated 
46CB108   not evaluated 
46CB117   not evaluated 
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4.9  SOCIOECONOMIC RESOURCES AND ENVIRONMENTAL JUSTICE 
 
This section describes current socioeconomic conditions within Cabell County and the 
City of Milton, which is where the majority of potential Milton LPP workforce is expected 
to reside, based on proximity to the site and historic employment patterns. Cabell 
County, the third largest county in West Virginia, covers an area of 282 square miles 
(Fedstats, 2003).  Milton is also one of three commercial centers on the Lower Mud 
River, the others being Hamlin and Barboursville.  Because several alternatives may 
significantly impact one residential area of the community (Harbour Trailer Park), 
detailed information was gathered and reviewed for the baseline and alternative impact 
evaluation. 
 
4.9.1  POPULATION AND HOUSING 
 
The total population of Milton is 2,206 (Census, 2000) with fifty-three percent of the 
population being female.  The median age of Milton residents is 38.9 years.  Forty 
percent of the population is between the ages of 25 years and 54 years.  Residents over 
the age of 55 account for 29 percent of the population.  Fifty-six percent of the 
population age 15 years and older are married.  Please refer to Figure 4-14.  
 
The United States Census Bureau defines a “household” as all the people who occupy a 
housing unit.  A housing unit is a house, apartment, mobile home or trailer, group of 
rooms, or a single room that is occupied.  A household includes the related family 
members and all the unrelated people, if any, such as lodgers, foster children, wards, or 
employees who share the housing unit (U.S. Census Bureau, 2002). 
 
There are a total of 1,112 housing units in Milton.  The average household size in Milton 
is 2.18 people, while the average family size is 2.78 people.  Sixty-three percent of these 
structures are detached single family units.  Mobile homes account for 13 percent of the 
housing structures.  Approximately ten percent of the total housing units are vacant while 
35 percent of occupied housing units are rented.  The average household size of owner-
occupied units is 2.22 people and the average household size of renter-occupied units is 
2.12.  Nearly 31 percent of all households contain individuals less than 18 years of age.  
Households with individuals 65 years and older comprises nearly 32 percent of the total 
household population.  Family households compose 62 percent of all household types.  
Of the total family households, 46 percent are married-couple families and 13 percent 
are single-parent (female) householders.  
 
4.9.2  EMPLOYMENT 
 
There are 892 employed citizens aged 16 years and older in Milton according to the 
2000 Census.  The highest percent of workers (23 percent) are in the educational, health 
and social services field.  Fifteen percent of working population is employed in retail 
trade, 10 percent work in arts, entertainment, recreation, accommodation, and food 
services, and 10 percent work in manufacturing industries.  Eighty-five percent of the 
employed residents in Milton ages 16 years and older commuted alone to work in their 
personal vehicles.  Carpoolers account for 12 percent of commuters, while less than 1 
percent used public transportation to get to work.  The unemployment rate is 3 percent 
(Census, 2000). 
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The median household income in 1999 was $29,348.  In 1999, 20 percent of households 
earned between $25,000 and $34,999, 42 percent earned less than $25,000, and 37.4 
percent earned more than $35,000. Nearly three percent of the total households in 
Milton earned more that $100,000 a year (Figure 4-15).  Of the 1,018 households, 46 
percent received social security income, 6 percent received public assistance income, 
and 23 percent received retirement income (U.S. Census Bureau, 2000). 

 
 

Figure 4-14  Age distribution for residents of Milton, West Virginia 
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Harbour Trailer Park 
 
Since the Harbour Trailer Park is the primary residential area that would be affected by 
some of the alternatives being considered for flood reduction at Milton, it has been 
evaluated in detail.  See Figure 2-1 for location of Milton. 
 
Economic and employment data were not available for comparison of the mobile home 
community to the rest of the City, an interview with the owner of Harbour Trailer Park 
verified that most of the tenants were retired and living on limited incomes (Harbour, 
pers. comm., 2002).  
 



Lower Mud River at Milton, WV              Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 
 

4-40 

Figure 4-15  Household Income for Milton, West Virginia 
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4.9.3 COMMUNITY SERVICES 
 
The Milton Volunteer Fire Station - Cabell County Station 400, located at 341 East Main 
Street, is augmented by the Barkers Ridge Substation, located north of Interstate 64 on 
Barkers Ridge Road. Collectively, these fire stations serve approximately 6,000 area 
residents. The Culloden Fire and Rescue Squad provide additional supporting services 
to the Milton Fire Department, particularly during severe emergencies.  The nearest 
emergency medical facilities are located in Teays Valley, WV at the Putnam County 
Hospital located 10.4 miles east of Milton. 
 
Public transportation from the Tri-State Transit Authority (TTA) is available with service 
Monday through Saturday to area residents in the greater Huntington area. 
 
4.9.4  COMMUNITY COHESION 
 
Community cohesion is defined as a sense of shared values and purpose, and a 
tolerance and acceptance of other residents.  How cohesive a particular community is 
can be assessed from learning about the education, religion, land tenure, organization 
membership status, family distribution, income/wealth, and social behavior of residents.   
 
According to the community representatives that were interviewed, Milton is a small, 
peaceful city with many positive benefits and is located far enough away from the 
surrounding larger cities to maintain a rural atmosphere. The size of the City is 
considered to be one of its greatest strengths by enabling close social connections 
among the residents. For instance, residents know their children's teachers, they know 
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their neighbors, and they know the history of the families in the City. Many individuals 
born in Milton remain there and their subsequent generations remain there creating very 
strong family ties. Furthermore, people who move away from the City typically maintain 
close relationships with their relatives and former neighbors. There is also a sense of 
unconditional emotional support within the community; residents rely on each other 
during times of hardship and need. Milton residents work together to achieve City goals 
and address local challenges; this is evident by the significant number of people who 
gather at the bi-monthly City Council meetings. At several City meetings, citizens have 
expressed their concern about the continual flooding problems in Milton. 
 
Milton contains a predominantly white, Christian community.  There is no notable history 
of racial tension or conflicts among the residents in the City.  Most of the local churches 
contain small congregations that worship in modest buildings. Some of the older 
churches are historical structures.  There are 12 Christian churches in Milton consisting 
of Protestant, Baptist and Presbyterian denominations.  The Christian Ministries, a 
collaboration of local churches that pool resources for community outreach, was also 
described as a unifying force among residents in Milton. Residents express pride in the 
close relationships between the churches in City and of the importance of the faith 
community in Milton.  
 
Milton crime rate is very low and residents feel they can "walk up and down the street at 
night and feel safe." According to the Mayor, there is an average of 126 emergency calls 
annually from Milton residents, which is a significantly lower number than neighboring 
communities such as Barboursville and Huntington.  Neighborhood Watch groups were 
initiated in the past, but did not get much support from local residents, who felt there was 
no need for them.   
 
The community members cite the quality of the school system as an important factor in 
their decision to raise a family in the area.  Milton contains an elementary school 
(kindergarten to 5th grade) and a middle school (6th – 8th grade).  The local high school is 
located 5 miles outside of Milton in Ona, West Virginia.  Schools in Milton are highly 
ranked within the state and considered to be a major asset to the community.   
 
Community representatives also spoke highly of the City's organizations that work to 
meet the needs and the specialized interests of the community. Local clubs and 
organizations include the Veterans of Foreign Wars (VFW) and the American Legion;   
the Antique Car Club; the Garden Club, which sponsors an annual arts and crafts fair; 
the Women’s Club; the Homemakers Club; and the Brothers of the Wheels, a motorcycle 
club that delivers lunch to homebound seniors in the area.  In addition, the Milton 
Volunteer Fire Department organizes dance parties for the youth every Friday night, 
which often accommodate more than 350 attendees.  The Milton Flea Market, which is 
open every weekend, attracts shoppers from all over the region.  Milton is served by 
three newspapers, The Cabell Record, The Putnam Post and Herald Dispatch, which 
are important sources of information for community activities and events.  
 
There are a number of tourist attractions in Milton which give residents a feeling of 
historical significance.  Popular City attractions include the historical covered bridge, flea 
market, the biggest United States flag in West Virginia, and an historic Baptist Church. 
Every October, Milton sponsors its well-known Pumpkin Festival.  The four-day event 
attracts up to 50,000 visitors from West Virginia as well as other states. Other popular 
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events include the Cabell County Fair, the Corn Maze, and various city parades. Milton 
residents have a sense of pride for their “one of a kind” tourist attractions. 
 
Harbour Trailer Park 
 
All of the tenants own their trailers, but rent the land and the facilities.   The average age 
of the tenants is 60 years old and most of them have at least a high school education.  
The tenants in the Harbour Trailer Park community support themselves financially and 
some of them receive social security benefits.  However, demographically, this appears 
slightly different than makeup of the city as a whole.   
 
The owner of Harbour Trailer Park emphasized that there are no significant financial or 
social differences between his tenants and the other residents in Milton. Harbour Trailer 
Park has a reputation for being a safe, well maintained, and affordable community to live 
in.  There have been no crime cases documented in the mobile home community in the 
past 25 years.  Tenants of Harbour Trailer Park tend to live there for extended periods of 
time and regularly interact with other residents in Milton.  
 
4.9.5  ENVIRONMENTAL JUSTICE 
 
In compliance with Executive Order 12898, Federal agencies are directed “to make 
achieving environmental justice part of its mission by identifying and addressing, as 
appropriate, disproportionately high and adverse human health or environmental effects 
of its programs, policies, and activities on minority populations and low-income 
populations in the United States.” 
 
The City of Milton has a total population of 2,206 residents.  The majority of the city 
population is represented by white individuals, composing 99.2 percent of Milton.  The 
remainder of the community consists of 0.5 percent African American, 0.7 percent 
Hispanic or Latino, and 0.1 percent other race (U.S. Census Bureau, 2000).  In 1999, the 
median income per household was $29,348.  Approximately 16.6 percent of the families 
and 17.4 percent of the individuals in Milton are reported to be below the poverty level 
(U.S. Census Bureau, 2000). 
 
Harbour Trailer Park is comprised of 43 trailers containing 61 residents, all of which are 
white.  A majority of the tenants have a high school education, but some of them have 
obtained college degrees.  A majority of tenants are elderly women who support 
themselves on limited incomes, such as social security or inheritances.  All of the 
residents in Harbour Trailer Park own the trailer they live in and usually reside there for 
long periods of time (Harbour, pers. comm., 2002).   
 
4.10  RECREATIONAL AND SCENIC RESOURCES 
 
This section reviews the recreational and scenic resources within the project area was 
obtained in the area to determine if the proposed alternatives would impact the 
resources. 
 
Milton offers many recreational opportunities to local residents and tourists.  The most 
popular adult recreational activities are fishing.  Sport fish in the Mud River includes 
muskellunge (Esox masquinongy).  The Milton community also heavily uses local parks 
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and campgrounds, such as Jim’s Campground located on the western edge of the City 
and April Dawn Park located near City Hall.  The largest annual recreational event is the 
Pumpkin Festival, which Milton sponsors every October.  This four day event attracts 
nearly 50,000 tourists.  Milton has an annual recreational maintenance and development 
budget of $16,000, which is managed by the elected officials of the Greater Huntington 
Parks and Recreation Board. 
 
Many adults are active members of various volunteer organizations and clubs, such as 
the Veterans of Foreign Wars (VFW), the American Legion, the Garden Club, and the 
Women’s Club.  Milton youth are also active in community organizations such as Boy 
Scouts, Girl Scouts, and church youth groups.  Meeting times for community 
organizations are posted regularly in The Putnam Post and The Cabell Record.   
 
Milton offers designated places to play sports and supports various athletic leagues.  
Adults frequently use the jogging track and tennis courts located at the schools, as well 
as basketball courts that are located at some of the churches.  Many of the area youth 
participate in baseball, softball, and football leagues.  Baseball and softball games are 
primarily played at the Milton Little League Field, which is located adjacent to Mud River 
off Mud River Road near Pumpkin Park.  The baseball fields often flood during rain 
events because they are in the Mud River floodplain. 
 
4.11  HAZARDOUS, TOXIC, AND RADIOACTIVE WASTES 
 
Prior to any construction activities within the Lower Mud River project work limits, Phase 
I Hazardous, Toxic, Radioactive Waste (HTRW) Investigations must be completed to 
identify the potential for contamination and determine the necessity for further 
investigations.  If the Phase I Investigation identifies Areas of Concern, then Phase II 
HTRW Investigations will be performed.  Phase II HTRW Investigations would include 
site investigations and sampling and analysis to confirm the presence of hazardous 
substances regulated under CERCLA.  If results of the Phase II Investigations confirm 
that HTRW contamination is present, responsibility and cost of further investigation and 
remediation of all hazardous substances regulated under CERCLA is that of the local 
sponsor and/or landowner and shall not be included as a project cost.  Contaminated 
properties subject to remediation of HTRW substances must be remediated prior to 
initiation of construction activities. 
 
Previously, Phase I HTRW Investigations were performed on 80 tracts.  One tract was 
identified as a potential Area of Concern and is currently in Phase II, although the report 
has not be completed.  A Phase I HTRW Investigation is currently underway for eighty-
five (85) additional tracts and, from these 85 tracts; six (6) potential Areas of Concern 
have been identified.  Phase II activities are ongoing for two areas within the project 
area, although the report has not yet been completed.    
 
4.12  HEALTH AND SAFETY 
 
The Mud River has a long history of frequent flooding.  The Cabell County Commision 
has been involved in Floodplain Management and zoning since 1987.  The Federal 
Emergency Management Agency (FEMA) has been involved with the City of Milton since 
1987.  Approximately 140 properties are covered by flood insurance.  The health and 
safety impacts to those in flood prone areas can be numerous, and include outbreaks of 
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infectious diseases, injuries from debris and drowning.  Chemical hazards from 
hazardous or industrial chemicals released in a flood event are also possible. 
 
Fortunately, major outbreaks of infectious diseases are uncommon after flooding 
disasters in the United States.  The most common health impacts occurring from floods 
affect the gastrointestinal system and are caused by contact with contaminated surfaces 
and subsequent ingestion of contaminated food or water.  The City’s sewage treatment 
lagoons which are located west of Mud River Road and south of the Mud River are 
typically flooded during a 2-year flood event, releasing partially treated sewage. 
 
There is also a potential exposure to disease caused by vector-borne insects such as 
mosquitoes, which tend to multiply due to the increase in breeding areas caused by 
flood waters.  After flooding, there is also an increased risk of contracting tetanus from 
flood-related injuries and exposure to contaminated floodwaters, and the threat of 
respiratory diseases from the growth of molds and fungi increases.  In addition to the 
physical and chemical hazards that pose potential risks during floods, there is also the 
potential health impact of stress.  Stress associated with displacement and property 
damage can increase the risk of getting other more serious illnesses.  
 
4.13  INFRASTRUCTURE  
 
This section discusses the existing infrastructure within Milton and focuses on the areas 
that would be affected by a flood control project.  
 
Numerous roads, including several that are less than 500 feet from Mud River and Johns 
Creek transect the City of Milton.  The majority of the city is located within the 100-year 
floodplain, including most of the streets.  Other types of infrastructure within the city 
include water, sewer, power lines, gas, phone and cable.   
 
A number of utilities are located within the project study area that may require relocation 
or abandonment during construction.  Aerial telephone lines as well a buried telephone 
and fiber-optic lines owned by Verizon, AT&T, and Sprint are present.  Electric power 
lines and utility poles are owned by American Electric Power (AEP).  Natural gas 
distribution lines include lines owned and operated by Southern Public Service 
Company.   A 24-inch and 12-inch high pressure gas transmission lines are owned and 
operated by Union Oil & Gas and Columbia Gas, respectively.  Cable television lines are 
owned by Charter Communications.   
 
Milton Municipal Waterworks operates the City’s water plant, all water and sewer lines, 
and one main sewer lift station all located within the City and surrounding areas.   
 
Most impacts that occur during flood events affect the city’s sewage treatment facility 
located west of the Mud River Road Bridge where the treatment lagoons are submerged 
during a 2-year rainfall event. 
 
4.14  TRAFFIC AND TRANSPORTATION 
 
This section discusses the existing modes of transportation within Milton and focuses on 
the areas that would be affected by a flood control project.  The most recent traffic level 
data are also discussed. 
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Existing traffic patterns in Milton are dominated by daily commutes to and from work, 
school, or errands. An Average Daily Traffic (ADT) count performed in January 2003 by 
the West Virginia Department of Transportation (WVDOT) documented that the two most 
heavily traveled roads in Milton are US 60 (ADT = 9,200) and CR 13 (ADT = 15,000), 
which is the community’s primary access route to Interstate 64.  Approximately 35,500 
vehicles traveling daily on Interstate 64 pass over the Milton interchange at CR 13. The 
traffic counts also indicate that approximately 5,500 motorists per day use the CR 25/7 
(Mud River Road) bridge crossing over Mud River and nearly 4,100 motorists use CR 25 
(Highlawn Avenue) daily.  Smith Street and Main Street are generally the most heavily 
traveled streets within the downtown area; no specific ADT data exists for these roads.  
During flood events, US 60, CR 25/7 (Mud River Road) are impassable.        
 
The Tri-State Transit Authority (TTA) provides public transportation services Monday 
through Saturday to area residents in the greater Huntington area.  TTA buses travel 
from Huntington to Milton via bus Route # 9 along U.S. 60 (Figure 4-16).  Residents may 
access the TTA buses at the Milton Plaza shopping center, located adjacent to U.S. 60, 
and at Walmart and the Huntington Mall in Huntington. Bus Route #9 has an 
approximate daily ridership of 300 passengers.    
 

Figure 4-16  The TTA bus route between Milton and Huntington, West Virginia 
 

 
 
AMTRAK passenger trains on Route #50 and Route #51 pass through the southern 
perimeter of Milton in the morning and evening, but do not stop in Milton.  Rail freight 
and coal cars also pass through the project area at varying schedules.   
 
The streets in Milton flood during significant rain events, often rendering them 
impassable by vehicles. For instance, during the 1997 flood, U.S. 60 in Milton was 
submerged under two feet of water, resulting in the closure of schools and businesses 
for several days.  
 
 
 
4.15  FUTURE  WITHOUT CONDITIONS 
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The without project condition is defined as the most likely condition expected to exist in 
the future in the absence of a flood control project at Milton or the “no action” 
consequences. This section forecasts the without project conditions and is used as a 
benchmark for comparison to the alternatives considered in this report. 
 
Land use in the project area has changed little over the past 40 years and this would be 
expected to continue for the future without condition.  Sixteen properties within Milton 
were purchased by FEMA after the 1997 flood event.  The properties can not be used for 
development.  Future flooding, the risk of flooding and rising cost for insurance could 
result in more abandonment of residential properties.  However, there are currently two 
new restaurants and a new bank that have opened in the last five years.     
 
Milton lies between the two largest cities in West Virginia, Huntington and Charleston, 
and is considered a “bedroom” community for the two cities.  Over 35,000 vehicles pass 
the Milton Interstate 64 exit everyday.  Overall, the economy in Milton is relatively stable 
and the unemployment rate is low. The Milton City Council is continually trying to recruit 
outside businesses. Milton is considered an economically advantageous area for 
businesses which benefit from significant tax incentives. Blenko Glass Factory, Morris 
Memorial Nursing Care Facility, and one of the largest schools in the county are a result 
of Milton’s business development strategies.  There are also a number of industrial 
centers and plants within a 30-mile radius of Milton.  Many people employed in these 
factories prefer to live in Milton, because of its remoteness from the more industrial and 
polluted areas of the state.   
 
The City Council is continually working to maintain Milton as an appealing place to live. 
As previously mentioned, outside investors and business owners are attracted to Milton 
because of tax incentives. Several significant local capital investments have also been 
made including the extension of a Senior Citizens Center and the reconstruction of April 
Dawn Park located near City Hall.  The Milton City Council is also investing significantly 
in new recreational opportunities such as a water park and the future Midland Trail which 
is a proposed bike trail between Huntington and Charleston.  When asked to forecast 
future changes in Milton, the community representatives expressed concern about the 
increasing tendency for youth to leave the area permanently after attending college. The 
primary reason for this trend is the lack of high-paying professional jobs in the area.  
Overall, the economy in Milton is relatively stable and the unemployment rate is low 
when compared to much of West Virginia.    
 
Within the watershed there is the potential development and employment opportunities 
in the future with the following activities:  construction of the Western Regional Airport 
(2010), the 35,000+ vehicles (potential business) that pass Milton every day on I-64, the 
new regional jail (jobs) and expanding mall (jobs) located 7 miles east of Milton and the 
potential expansion of I-64 to six-lanes adjacent to Milton area in the future. Some 
growth will take place in Milton in the future in accordance with the NFIP.  Should the 
regional airport be constructed about 2010, the value of all of the property in Milton 
would probably rise and undeveloped land will become extremely valuable. There is 
likely to be considerable growth of residential and commercial business within the region 
following the airport’s initial operation.   
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5.0  PLAN FORMULATION 
 
This section summarizes the planning process by which project alternatives were 
developed and analyzed to arrive at a selected plan. 
 
5.1  PROBLEMS, NEEDS, AND OPPORTUNITIES 
 
Flooding History  

 
Milton has a history of flooding dating back to the early 1900’s.  Major floods occurred in 
1913, 1939, 1978, and 1997, with the most recent flooding in February 2003 and in 
November 2003.  The ten largest floods at Milton, based on peak discharges at the Mud 
River gage, are displayed in Table 5-1.  Flood conditions at Milton are a result of both 
natural features and development activity.  Upstream from Milton the Mud River 
watershed is characterized by steep gradients and rather narrow valleys which can 
cause high flood peaks.  When the flows reach the wide floodplain at Milton, the flood 
waters spread out over the valley inundating much of the business and residential areas 
located north of the Mud River between US 60 and I-64.  A flood in December 1978, an 
estimated 10% chance (10-year) flood event, inundated a substantial part of Milton in 
what most considered at that time to be the flood of record.  Refer to Figure 5-1 for the 
100-year floodplain boundary.   
 

Figure 5-1  1% Chance (100-year) Flood Event Boundary 
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(1) 1939 Flood 
 
            The flood of 1939 was a major event throughout the upper Ohio River Basin 
affecting all tributaries including the Guyandotte and Mud Rivers.  Much of Milton was 
inundated and the Midland Trail (now US Route 60) was blocked by flood waters.  There 
was extensive damage to residential and commercial buildings, and the water got nearly 
5 feet deep in the old Milton High School. 
 

(2) 1962 Flood 
 
            Flood waters damaged the Milton water works building, six businesses and about 
45 homes, and blocked US Route 60 for nearly 7 hours.  Total damage was estimated in 
excess of $50,000 (1962 dollars).  This was the largest flood at Milton since 1939. 
 

(3) 1967 Flood 
 
             Flood waters damaged the water works, city streets and bridges, along with a 
number of residences.  Milton High School had more than 3 feet of water in some 
buildings. 
 

(4) 1978 Flood 
 
This flood was the result of an average 4.9” of rainfall in 24 hours over the Lower 

Mud River Basin.  The flood was the highest on record at Milton, overtopping highway 
US 60 by nearly 2 feet in the center of town.  During this event, an estimated 200 
residents and businesses within the city limits of Milton were damaged, along with 
schools, streets, and parks.  Flood water damaged the water works buildings and 
reportedly was nearly 3 feet deep in the firehouse.   

 
(5) 1997 Flood  
 
Approximately 8” of rain fell on the Lower Mud River basin from February 28th to 

March 3rd, resulting in the most damaging flood ever at Milton.  The flood levels in the 
downtown area were about 6” higher than in December 1978, the previous record flood, 
although the estimated discharges were slightly lower.  An estimated 360 residences, 80 
businesses, and 20 public and institutional buildings including two schools in Milton were 
damaged by flooding.  Some residences and businesses along US 60 near the river had 
flood waters 1.5 to 2.0 feet over the first floors.  Total damages for the Milton area were 
estimated to be approximately $23 million (1997 dollars).  City officials reported that the 
1997 flood was about 2” higher than the previous record flood that occurred in 
December 1978.     
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Figure 5-2  Flooding along Smith Street during the March 1997 flood in downtown 

Milton 
 
 

 
 
Figure 5-3  Flood waters surround Milton Elementary during the March 1997 flood 
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(6) February 2003 Flood 
 
Approximately 1.5” of rain fell on the Lower Mud River basin during the February 

17th weekend.  This rain fell on an existing snow pack of several inches and resulted in 
flooding in the low lying areas of Milton and the Georgia Avenue area south of Mud 
River.  This event is considered to be approximately a 10% chance (10-year) flood event 
and inundated both schools in Milton.  Please refer to Figure 5-4. 

 
(7) November 2003 Flood 
 

            The November storm dumped nearly 3” of rain over the Lower Mud River Basin 
resulting in the highest flood since the flood of record in 1997.  An estimated 75 
residences and businesses were damaged by the flood waters.  Main Street, Georgia 
Avenue, Mason Street and McGee Street were some of the hardest hit areas.  Flood 
waters rose so rapidly that many people did not have sufficient time to move property so 
it would not be damaged. 

  

 
 

Figure 5-4  Milton Middle School during the February 2003 flood 
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Table 5-1  Peak Flood Flows on Lower Mud River  
(Gage upstream of Milton1) 

 
Rank Occurrence Year  Estimated Peak 

Discharge1  
Estimated  

Frequency (Year)  

1  1978 20,700 cfs  34 
2  1939  20,600 cfs  34  
3  1997  19,000 cfs  30  
4  1913  19,000 cfs  30  
5  1962  18,800 cfs  14  
6  2003 15,000 cfs  10  
7  1943  14,400 cfs  10  
8  1967  13,400 cfs  8 
9  1951 12,200 cfs  7 

10  1968 11,200 cfs  6  
 

1 Flows at former gage on Mud River, 5 miles upstream from Milton. 
 

The following is a table that shows the number of structures damaged in the project area 
during a 1% chance (100-year) flood event. 
 

Table 5-2  Structures Damaged During a 1% Chance (100-year) Flood 
 Event in the Project Area 

 
 
Structures Damaged 
during a 1% Chance (100-
year) flood event 

 
Milton   

 
Georgia 
Avenue 

Area  
 
RESIDENTIAL 
   Homes & Storage Units 
   Mobile Homes 
 
NON-RESIDENTIAL   
   Commercial 
   Institutional (Government, 
    Schools, Churches, etc.) 
    

Total structures  

 
 

465 
43 

 
 

119 
 22 

 
 
 

649 

 
 

85 
 
 
 

0 
0 
 
 
 

85 
 
5.2  PLANNING OBJECTIVES 
 
Based upon the identified problems, needs, and opportunities within the study area, the 
desires of local interests, and the intent of the aforementioned authorization, the 
following planning objectives have been established for this study:  
 

• Conduct a reevaluation of the Lower Mud River Watershed Plan and EIS 
developed by the National Resource Conservation Service (formerly SCS) and 
determine the most feasible alternatives for reducing flood damages at Milton; 
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• Develop the most economically feasible (NED) and the most environmentally and 
socially acceptable plans for providing flood protection at Milton; 

 
• Define the Federal interest consistent with Corps policies, cost-benefit analysis, 

and environmental impacts of alternative plans; and 
 

• Determine the overall public support for the selected plan and identify non-
Federal entities with the interest and financial capabilities for cost sharing 
potential project construction.  

 
5.3  PLANNING CONSTRAINTS 
 

• Alternative plans must be compatible with provisions of the National Flood 
Insurance Program (NFIP) in Milton and Cabell County; 

 
• The recommended plan of development should be the National Economic               

Development (NED) plan, unless there are important reasons to select another 
alternative; 

 
• The recommended plan must have the support of the City of Milton, Cabell 

County and the general public; and  
 

• The non-Federal sponsor should be capable of sharing costs for project 
construction and assuming operation and maintenance responsibilities.   

 
5.4   ALTERNATIVE MEASURES 
 
This section discusses all measures and alternatives considered in the planning process 
for identifying flood damage reduction for the Milton area.  Section 5.4 is divided into 
three main sections which discuss the initial, intermediate, and final screening processes 
used to define and evaluate all reasonable measures that could meet the Congressional 
direction to provide flood protection for the City of Milton.    
 
5.4.1  ALTERNATIVES CONSIDERED (INITIAL SCREENING) 
 
This section discusses the alternative measures initially considered in the planning 
process (See Section 3.0 Prior Studies and Reports).   Costs for these alternatives were 
developed during initial screening without the benefit of detailed engineering studies 
such as geotechnical investigations, detailed hydrologic and hydraulic information, or 
HTRW investigations. 
. 
5.4.1.1  UPSTREAM IMPOUNDMENTS 
 
The Natural Resource Conservation Service (NRCS) formerly Soil Conservation Service, 
considered upstream impoundments (flood retarding dams), as part of its investigations 
for the Lower Mud River Watershed Plan completed in 1993.  The agency evaluated 
eleven single purpose impoundments on ten different streams throughout the watershed.  
Only one impoundment site which was located on Trace Fork was marginally feasible.  
This site would impact over 500 acres of residential and farm properties.  More than 21 
homes and farmsteads would be displaced.  This project was opposed by the local 
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residents because of the significant social impacts and large land requirements.  The 
local sponsor also opposed further consideration of the project because of the large cost 
sharing requirements.  Consequently, the agency dropped further consideration of 
upstream impoundments as part of the watershed plan.   The Corps has determined that 
the significant acreage requirements for this impoundment or any other impoundment in 
the watershed validates the reason not to reevaluate the impoundment sites identified in 
the prior Watershed Plan.  There are no potentially feasible impoundment sites which 
would be effective in reducing flood damages at Milton, the primary damage center.   
 
5.4.1.2  FLOODWALLS / LEVEES 
 
Levees and floodwalls were investigated at Milton by the NRCS as part of the Lower 
Mud River Watershed Plan. The levee plan proposed by the NRCS included a section of 
new channel near the upstream end of the project which would minimize impacts to 
residential and commercial properties located near the river. The general alignment for 
most of the levee would be along the north bank of Mud River, providing flood protection 
to the commercial and residential center of Milton.  The levee could provide protection, 
depending on the height, from a recurrence of the 1997 flood (20+ year frequency) up to 
the 500 year frequency (.02% flood).  At the lower levels of protection, pumping 
requirements for interior drainage would not be as great and highway gate closures 
would not be necessary.  The higher protection levels would require two pump stations 
and at least one gate closure across US 60.  Another option is to construct the levee 
entirely along the north bank of the river, which requires acquisition of several 
businesses and residences.  No channel modifications are necessary with this 
alternative.  

 
An area south of Mud River and east of Milton also is subject to flooding.  This 
residential area primarily along Georgia Avenue is outside of any protection that would 
be provided by a levee around the City of Milton, therefore, would require a separate 
levee unit.  Because there is little natural high ground in this area, only relatively low 
levels of flood protection could be provided.   
 
5.4.1.3 CHANNEL MODIFICATION 
 
Widening, deepening and straightening of the Mud River channel would increase the 
discharge capacity and reduce the overbank flow during major floods.  Such channel 
improvements were recommended by the NRCS in the Lower Mud River Watershed 
Plan, May 1993.  The potential project would extend along nearly three miles of Mud 
River from near the Milton water supply intake downstream to just below the I-64 Bridge.  
The primary modifications would include channel widening and deepening and 
construction of new channel sections across stream meanders.   
 
5.4.1.4  RIVER DIVERSION 
 
A new section of Mud River channel could be constructed upstream from Milton, so that 
flood flows would be diverted around the town.  The diversion channel would begin 
about one-half mile upstream of the railroad trestle on East Mud River Road, cut through 
a high ridge and then follow the Dry Creek channel to Mud River, a total of about 1.5 
miles.  The project would include a dam-like structure on Mud River just below the 
diversion entrance, a 60-foot wide diversion channel, and a large pump station at the 
downstream end of the channel.  Construction of the diversion channel would require a 
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significant quantity of excavation, as well as the relocation of highway and railroad 
bridges. 
 
In addition to the complete diversion of Mud River, a “high-flow only” diversion was 
considered.  However, since Milton receives damages at relatively low events and the 
waters recede slowly, the “high-flow only” diversion was not considered to be a practical 
solution.  Flows at the five-year event begin to flood significant numbers of structures.  
Also there would be additional costs for the high-flow only diversion structure and 
increased operation and maintenance requirements.  Environmental considerations 
would be nearly as significant for the high-flow only diversion as for total diversion even 
though some amount of low flow was allowed to remain in the original channel.  
Therefore, a complete diversion of the Mud River was considered in the initial array of 
alternatives.  
 
5.4.1.5  NONSTRUCTURAL MEASURES 
 
Nonstructural measures are designed to reduce flood damages without altering the 
nature or extent of flooding and are voluntary.  Typical nonstructural measures include 
floodproofing, temporary relocation, flood warning and emergency evacuation plans.  
Flood proofing normally involves elevating individual structures or relocating the 
structure to a flood-safe area.  For large commercial, industrial or public structures, 
individual measures such as ring levees or veneer walls can be utilized.  Structures 
would be acquired if the flood proofing cost exceeds the property value, or if the 
structure is unsound and can not physically be raised or relocated.  Permanent 
floodplain evacuation would involve acquiring flood prone property and relocating the 
structure to another site only if the structure was unable to be floodproofed.  A flood 
warning system can be important in locations where flood velocities are high and 
evacuation may be difficult, because of either terrain or limited transportation facilities.  
However, the Mud River typically is not “flashy” in nature and rises slowly during rainfall 
events.  The river is also influenced by backwater from the Ohio River. 
 
Another nonstructural measure is the FEMA’s Hazard Mitigation Grant Program (HMGP) 
which uses funds to acquire and demolish structures in flood-prone areas from willing 
sellers.  The land is then dedicated as open space to minimize or eliminate flood 
damages.  After the 1997 flood event, approximately 16 residential structures were 
acquired, most of which were located along Newman’s Branch. 
 
5.4.1.6  SUMMARY OF ALTERNATIVES CONSIDERED (INITIAL SCREENING) 
 
The NRCS investigation in the early 1990’s determined that only one upstream 
impoundment site was marginally feasible and that there were significant real estate 
requirements and social impacts for its development.  Therefore, the Corps has not 
determined any need to further evaluate upstream impoundments.  
 
Levees appear to be an effective means of reducing flood damages at Milton.  One 
levee option incorporates a new section of Mud River channel in the upstream portion of 
the project.  Such an alignment means that several businesses and residences along the 
north river bank would not be impacted by the project; however, environmental impacts 
would be significant.   
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Another levee alignment follows entirely along the north bank of Mud River with no 
channel modification.  This levee option would require acquisition of several businesses 
and residences located near the river, however, the impacts to the stream channel would 
be minimized.  Both levee alignments are effective means of reducing flood damages at 
Milton and both are being retained for further investigation.   
 
The residential area along Georgia Avenue south of Mud River lies entirely within the 
100-year floodplain and is subject to frequent inundation (10% chance flood event).  The 
area is relatively flat with little natural high ground, making it difficult to provide flood 
protection.  The most practicable structural measure would be a relatively short section 
of levee which would partially surround about 25 residences, and provide about 5% 
chance (20-year) flood event of protection.  Higher levels of protection would result in 
total encirclement of the neighborhood and would present potentially unsafe conditions 
in the event of an overtopping of floodwaters.  This alternative is being retained for 
further investigation.   
 
Modification of about three miles of Mud River channel near Milton was recommended 
by the NRCS in the Lower Mud River Watershed Plan and EIS, May 1993.  This plan 
does not appear to be very effective in reducing major floods, such as a 100-year event, 
and project construction would result in significant environmental impacts.  However, 
since this was once the recommended plan, and there is some local support for such a 
project, this alternative is being retained for further investigation.   
 
The diversion of Mud River through a new channel around Milton would be very effective 
in reducing flood damages for the town and the surrounding area.  However, this is the 
most expensive of all the structural alternatives evaluated, with total cost estimated to be 
on the order of $150 million.  The social and environmental impacts from such a project 
would be substantial.  Therefore, this alternative is being dropped from further 
consideration.   
 
Nonstructural measures are being considered as alternatives to structural means to 
reduce flood damages at Milton.  Complete relocation of Milton out of the floodplain is 
impractical and would not be supported by local interest.  Because of the gentle 
topography and extensive transportation network available, a flood warning system is 
not crucial.  Floodproofing which would involve raising or protecting individual structures 
appears to be the most practicable nonstructural measure.  The effectiveness of such 
measures depends on the extent of participation by the home owner.  Since 
floodproofing has potential for being highly effective, meets FEMA floodplain 
requirements, and results in minimum environmental impacts, this alternative is being 
retained for further investigation.  A summary of the initial screening of alternatives is 
provided in Table 5-3.   
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Table 5-3  Initial Screening of Alternatives Measures 
 

 
ALTERNATIVE 

MEASURES 

 
DESCRIPTION 

FLOOD 
REDUCTION 

EFFECTIVENESS 

 
DEVELOPMENT 

COSTS 
 

 
ENVIRONMENTAL 

IMPACTS 

 
SOCIAL 

IMPACTS 

 
LOCAL 

SUPPORT 

 
CONCLUSION 

 
Upstream impoundments 

 
1 upstream impoundment 

on Trace Fork 

Protection Level 
Low 

 
Moderate 

 
Significant 

 
Significant 

 
Low 

 
Dropped3 

 
Levee with channel 

 
Levee at Milton with short 

section of channel 

Protection Level 
High 

(1% - 0.2% chance 
flood) 

 
Moderate 

 
Moderate 

 
Low 

 
High 

 
 

Retained 

 
Levee Along Bank 

Levee along north bank of 
river 

Protection Level 
High (5%-1% 
chance flood) 

Low to Moderate  
Low 

 
Significant 

 
Mixed 

 
Retained 

 
Levee at Georgia Avenue 

Levee at Georgia Ave.  
residential area 

Protection Level 
Low (5% chance 

flood) 

 
Low 

 
Low 

 
Low 

 
Mixed 

 
Retained 

 
Mud River channel 

Modification 

4000’ of new channel & 
7500’ channel widening 

Protection Level 
Low (10% chance 

flood) 

 
Moderate 

 
Significant 

 
Low 

 
Mixed 

 
Retained 

 
Mud River Diversion 

New channel cut through 
ridge to divert flood flows 

Protection Level 
Very High (0.2% 

chance flood) 

 
Very High 

 
Significant 

 
Significant 

 
Mixed 

 
Dropped2 

 
Non Structural Measures 

Floodproofing residential 
& commercial structures 

 
Protection Level 
High (1% chance 

flood)1 

 
High 

 
Low 

 
Significant 

 
Low 

 
Retained 

1Effectiveness depends on participation. 
2 Not retained because of excessively high cost and impacts. 
3Not retained because of significant impacts and little local support. 
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5.4.2  ALTERNATIVES EVALUATED (INTERMEDIATE SCREENING) 
 
This section discusses the evaluation of those alternatives retained from the initial 
screening (Section 5.4.1.6).  Formulation at this level required additional technical 
information including more detailed design and cost estimates, economic analysis, and 
assessment of social and environmental impacts.  This additional information has been 
used to determine which alternatives are feasible and should be further evaluated as 
final alternative plans.   

 
5.4.2.1 LEVEE  WITH CHANNEL SECTION 
 
This levee alternative at Milton includes the construction of a new section of Mud River 
channel near the upstream end of the project to allow the footprint of the levee to be 
moved south of the existing Mud River channel.  The river would be diverted from the 
existing channel to the new channel.  The levee would begin at the eastern edge of 
Milton near 84 Lumber, extend from US 60 south and then west about 1,800 feet 
crossing existing Mud River channel, then west about 2,000 feet crossing Mud River 
again before reaching the Mud River Road bridge, then generally west along the north 
riverbank; about 2,000 feet to Newman’s Branch, and finally continuing along the river 
bank for about 2,000 feet to high ground near Abbott Lane.  The total length of a levee 
along this alignment is approximately 7,900 feet, and includes 4,084 feet of new river 
channel.  This levee alignment allows construction of a section of levee across low 
bottomland and away from several businesses and residences which are located along 
the riverbank.  The city’s water supply is taken from the river above a low head dam 
which is located east of Fairgrounds Road.  This low head dam would be removed and 
relocated in the new channel.  The area between the existing river channel and the levee 
embankment would be used for ponding of interior drainage, thereby reducing the size 
and cost of a pump station for Johns Branch.  Another pump station would be located at 
Newman’s Branch to pump interior drainage from the western section of the project.  
The excavated material from the new section of channel, ponding areas and borrow area 
would be used for levee construction.  Construction of this alternative would result in 
environmental impacts primarily from the loss of the natural stream channel.  A levee 
alternative could provide protection for a moderate flood event such as the 1997 flood, 
up to a rare event such as the 0.2% chance (500-year) flood event.  The alignment 
generally would be the same, but the levee height and length would vary with the degree 
of protection.  A typical levee providing protection against the 1% chance (100-year) 
flood event is estimated to cost $37.5 million (October 2003 price level), including 
engineering and design, real estate acquisition and project construction.  Such a plan 
would protect approximately 650 residences and businesses from first floor flooding, 
resulting in annual flood benefits of $3.3 million.  Costs and benefits for other levels of 
protection would vary depending on the height and length of the levee embankment.  
Figure 5-5 shows the general plan view of the levee with channel alternative. 
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Figure 5-5  Levee with Channel Section 
 
5.4.2.2  LEVEE ALONG RIVER BANK 
 
A levee providing flood protection at Milton can be constructed entirely along the north 
bank of Mud River without any channel modification.  The western section of a levee 
along this alignment from Mud River Road to high ground near Abbott Lane would be the 
same as the levee alignment described in Section 5.4.2.1.  However, the eastern section 
would vary somewhat depending on the level of protection.  For a low levee which would 
protect against a recurrence of the 1997 flood, the embankment would begin just west of 
Johns Branch, then continue south and west about 1,000 feet to Mud River, then 
generally west along the north river bank about 1,600 feet to Mud River Road bridge 
abutment.  This levee alternative would have a total length of about 6,700 feet, and 
would require two small pump stations but no highway closures.  To provide protection 
against higher floods the levee embankment would need to cross Johns Branch and 
extend to high ground in east Milton near 84 Lumber.  This plan requires a very large 
pump station to be constructed at the mouth of Johns Branch due to large drainage from 
this tributary. A levee that would provide protection against the 1% chance (100-year) 
flood event is estimated to cost $49.6 million (October 2003 price level) including 
engineering and design, real estate acquisition and project construction.  A levee with 
lower protection (3.7% chance flood event or 1997 flood) is estimated to cost about $20 
million less. Figure 5-6 shows the general plan view of this levee alternative. 
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Figure 5-6  Levee Along the River Bank 
 
5.4.2.3  GEORGIA AVENUE LEVEE 
 
There are an estimated 136 total structures located in the Georgia Avenue residential 
area, at least 32 of which were inundated by the 1997 flood.  Approximately 85 of these 
structures are located within the 100-year floodplain.  With little natural high ground in 
the area, structural means for reducing flood damages are limited.  The most practicable 
alternative is to construct a rather short levee along Mud River behind the residences in 
the Georgia Avenue area.  The earthen levee would begin near the lower end of West 
Mud River Road and extend about 2,200 feet in an arc-like configuration to high ground 
near the intersection of Illinois Avenue and Short Street.  The levee plan would provide 
protection to 25 residences against a recurrence of the 1997 flood or 3.7% chance flood 
event.  Higher levels of flood protection cannot reasonably be provided because floods 
overtop the berm along the river road at elevations below the 2% chance (50-year) flood 
event.  There is also a safety concern with higher levels of protection because they 
would further enclose part of the neighborhood causing a disaster potential if residents 
were trapped inside during an event that overtopped the levee.  The levee at Georgia 
Avenue is estimated to cost $3.1 million (October 2003 price level), including design and 
project construction.  See Figure 5-7 for a plan view of the potential levee. 
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Figure 5-7  Georgia Avenue Levee 
 
5.4.2.4  MUD RIVER CHANNEL IMPROVEMENT PLAN 
 
This alternative includes widening and straightening the channel to improve the hydraulic 
characteristics along 2.8 miles of Mud River at Milton.  The overall plan was originally 
developed by the NRCS and was recommended in the Lower Mud River Watershed 
Plan and EIS.  The specific stream modification in the plan includes about 4,000 feet of 
new channel which would extend across the stream meanders; about 7,500 feet of 
channel widening and deepening; and 1,600 feet of overflow channel at the downstream 
end of the project.  The channel project would begin near the Milton water plant and 
extend along Mud River to approximately 2,000 feet downstream of the I-64 Bridge, 
where the overflow section ends.  The new channel sections would result in the existing 
channel being shortened about 1,000 feet within the project limits.  New channel 
sections would have a bottom width of 80 feet with 2.5:1 side slopes, and the overflow 
channel would be 50 feet wide and average about 6 feet deep.  Rock weirs would be 
installed at certain locations along the new sections of channel to divert low flows 
through the stream meanders in order to maintain as nearly as possible the present 
(baseline) conditions.  Project construction, particularly the new channel sections, would 
require approximately 800,000 cubic yards of excavation.  The channel modifications 
would result in significant environmental impacts, particularly to aquatic habitat along the 
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existing stream channel.  Some impacts are estimated to be of such magnitude that 
mitigation in kind on project lands may not be possible.  The channel modification would 
reduce the 1% chance (100-year) flood event by about 1.7 feet and a recurrence of the 
1997 flood by 2.0 feet in the center of town.  The cost of the channel modification 
alternative including design, real estate acquisition, and project construction is estimated 
to be $28.5 million (October 2003 price level).  Figure 5-8 shows the modified layout of 
the NRCS channel.   
 

 
 

Figure 5-8  NRCS Channel 
 
5.4.2.5  FLOODPROOFING / ACQUISITION 
 
Floodproofing of individual structures could significantly reduce damages from flooding.  
However, success of such an alternative plan is dependent on several factors, the most 
important of which is the physical ability to actually floodproof commercial buildings and 
other large structures such as banks, municipal buildings, and churches.  Methods for 
floodproofing non-residential structures include raising in place, placing veneer walls on 
an individual structure to a maximum depth of 3 feet, and constructing ringwalls (low 
levees) if there sufficient land to construct.  The willingness of both residential and 
commercial property owners to participate in a voluntary program is critical to its 
success.  The floodproofing plan is based on raising residential structures so that the 
first floor would be above the 1% chance (100-year) flood event up to a maximum of 12 
feet above existing ground surface.  Residential structures would be floodproofed if the 
cost of raising is less than the cost of acquisition.  The estimated floodproofing cost has 
been based on 100% participation by property owners; however, similar programs in 
other areas of Huntington District have demonstrated that actual participation is often not 
more than 75% of eligible structures.  Owner participation of businesses and large public 
buildings is even less because in many instances it is physically impractical or cost 
prohibitive to floodproof large structures.  Consequently, many large non-residential 
structures only would be eligible for acquisitions or relocation out of the flood zone.  The 
floodproofing plan evaluation is based on an estimated 736 residences and non-
residential structures (businesses, public buildings, etc).  The cost of a floodproofing 
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plan for Milton is estimated to be $109.1 million (October 2003 price level) assuming 
100% participation by property owners.  Lesser participation by property owners reduces 
the overall cost, but damages prevented in Milton are also reduced.  This total number of 
structures includes the Georgia Avenue area as well as the structures in Milton that 
receive first floor flooding from the Mud River.   
 
5.4.2.6 SUMMARY OF ALTERNATIVES EVALUATED (INTERMEDIATE SCREENING) 
 
A levee at Milton with a new section of Mud River channel is effective in protecting most 
of the town including the business district from major flooding.  Approximately 644 
residences and businesses would be located inside the levee and protected from 1% 
chance (100-year) flood (89% of the total).  The risk of potential flooding and flood 
cleanup and emergency costs would be reduced along with the cost of flood insurance 
would be avoided.  Environmental impacts resulting from the channel modification would 
be considerable and potentially adverse.  Protection provided by this alternative can vary 
considerably depending on the height of the levee embankment.  A levee designed to 
protect against the 1% chance (100-year) flood event has been used as a typical 
alternative plan for intermediate screening.  This plan is very effective in preventing flood 
damages, is economically feasible, and has considerable net benefits.  Total cost is 
estimated to be $37.5 million (October 2003 price level), including engineering design, 
project construction, and land acquisition.  This levee alignment was retained for 
evaluation as a final alternative.  Pertinent data for this alternative is summarized on 
Table 5-4.  Further evaluation to determine the optimum levee height is discussed in 
Section 5.4.3.  
 
Another levee alternative is the construction of the embankment entirely along the north 
bank of Mud River with no channel modification.  The alignment for this plan differs for 
that portion of the levee east or upstream of Fairground Road Bridge.  Flood damages to 
residences and businesses would be reduced, and the cost of flood insurance is 
avoided.  Protection provided by this alternative can vary considerably depending on the 
height of the levee embankment. A typical levee design which would provide protection 
against the 1% chance (100-year) flood event has been used for evaluation in the 
intermediate phase.  This plan is estimated to cost $49.6 million (October 2003 price 
level) and is marginally feasible.  No channel modification is necessary as part of the 
alternative plan, consequently, environmental impacts are minimized however the 
community impacts are considerable.  This alternative levee alignment was retained for 
evaluation as a final alternative plan.  
 
A small levee project has been evaluated for the Georgia Avenue residential area.  
There is little natural high ground in the area, thereby limiting the height of protection to 
about that of the 1997 flood.  The most practical project is a low levee which would 
extend about 2,200 feet in an arc-like configuration and protect about 25 residences.  
Providing greater levels of protection would require that the entire area be enclosed 
within the levee embankment, and this would involve acquisition and removal of several 
homes along East Mud River Road, the addition of a pump station, and a gate closure.  
The ring levee design, while protecting nearly twice as many structures, would be much 
more costly and much more socially disruptive.  There would be an increased danger 
involved with the ring levee in the event of overtopping.   A low Georgia Avenue levee is 
estimated to cost $3.1 million (October 2003 price level), including design and 
construction.  Because of the independent utility of the Georgia Avenue levee, it was 
evaluated as an individual project that would be required to meet the Corps cost benefit 
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requirements.  Flood reduction benefits are insufficient to justify the cost of project 
construction; therefore, this alternative is not economically feasible and has been 
dropped from further consideration.  (Refer to Table 5-4).  
 
The channel improvement plan originally developed by the NRCS would involve 
constructing 4,084 feet of new channel as well as widening and deepening of other 
sections of the stream.  The project would have the effect of reducing the 1% chance 
(100-year) flood event by only 1.7 feet and have even less beneficial effect on a 
recurrence of the 1997 flood.  This channel alternative would result in significant 
environmental impacts, particularly to aquatic habitat.  The maintenance requirements 
for the modified channel would be a considerable annual cost for the project sponsors.  
The estimated first cost for the channel plan including design, construction and land 
acquisition is $28.5 million (October 2003 price level).  While this cost is less than most 
of the levee alternatives, the benefits from this alternative are much less and insufficient 
to offset project cost.  Consequently, this alternative has been dropped from further 
consideration (Refer to Table 5-4). 
 
Floodproofing of individual structures within Huntington District has been determined to 
significantly reduce flood damages.  Success is dependant on the physical ability to 
floodproof structures and the participation of the property owners.  If residential 
structures are sound, they generally can be raised as much as 12 feet.  However, many 
non-residential structures cannot be raised or individually protected in which case the 
structure would have to be acquired and removed.  It is unlikely that all of the businesses 
would be able to be floodproofed and some would have to be acquired.   The 
floodproofing plan at Milton was based on an estimated 736 residences and non-
residential structures, and assumed 100% participation by the property owners.  The 
cost of a floodproofing program with 100% participation is estimated to be $109.1 million 
(October 2003 price level), including relocation assistance.  This cost greatly exceeds 
the flood reduction benefits that would result from floodproofing.  Therefore, this 
alternative has been dropped from further consideration.  (Refer to Table 5-4). 
 
The alternatives discussed above have been evaluated at the intermediate using 
estimated benefits, costs and environmental impacts.  At least one levee plan along 
each of two different alignments at Milton is economically feasible and has been retained 
for further evaluation.  A levee at Georgia Avenue, modifications of the Mud River 
channel and floodproofing at Milton are not economically feasible and have been 
eliminated.  Since various levels of protection can be provided along each alignment, 
levee plans have been optimized in order to maximize net benefits.  A summary of the 
intermediate screening of alternatives is provided in Table 5-4.  In the next section, 
optimization of the various levee plans at Milton is discussed.   

 
 
 



Lower Mud River at Milton, WV    Limited Reevaluation Report and Environmental Impact Statement – Supplement 1.0 

5-18 

Table 5-4  Intermediate Screening of Alternatives  
 

 
Alternative 

Plan 

 
First  
Cost 

(Oct 02 PL) 

 
Annual  

First Cost  
(Oct 02 PL) 

 
Effectiveness1 

 
Annual 
Benefits   

 
Net  

Benefits  

 
Benefit 

Cost  
Ratio    

 
Environmental 

Impact  

 
Social and  

Community 
Impacts  

 
Conclusions 

 
Levee with 

channel 
modification 

 
$37.48 M 

 
$2.42 M  

 
Highly  

Effective  
(1% chance 

flood)  

 
$3.27 M  

 
$0.85 M 

 
1.3 

 
Major. 

4084 ft. of new 
channel  

 
Moderate  

 
Retained. 
Efficient  

Alternative  

 
Levee along 
river bank 

 
$49.64 M  

 
$3.20 M  

 
Highly 

Effective 
(1% chance 

flood)  

 
$3.28 M 

 
$0.07M 

 
1.0 

 

 
Moderate  

Major.   
Impacts 
several 

businesses 
& residences 

 

 
Retained.   

Environmentally 
Preferred Alternative 

 
Georgia Ave.  

Levee  
 
 
 

 
$3.06 M  

 
$0.20 M  

 
Low 

Effectiveness  

 
$0.06 M  

 
(0.13 M)  

 
0.3 

 
Minor  

  
Minor  

 

 
Dropped.   

Not economically 
feasible 

 
Mud River  

Channel 
Modification  

 
$28.47M  

 
$1.84 M  

 
Low  

Effectiveness  

 
$1.40 M  

 
(0.44 M)   

 
0.8  

 
Major.   

2.8 miles of 
channel 

modification  

 
Minor  

 
Dropped.   

Not economically 
feasible 

 
 

 
Flood 

Proofing 

 
$109.1M  

 
7.04 M  

 
Highly  

Effective 

 
$3.59 M  

 
(3.46 M) 

 
0.5 

 
 

Minor  

 
Major.   

Business 
Disruption 

 
Dropped.   

Not economically 
feasible  

  
 

1Effectiveness depends on the participation of owners.



Lower Mud River at Milton, WV    Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

5-19 

5.4.3 OPTIMIZATION OF LEVEE PLANS 
 
Results of intermediate screening indicated that the most feasible alternatives for 
reducing flood damages at Milton are levees along each of two different alignments.  
Typical levee designs were evaluated along both alignments, and both were determined 
to have economically feasible plans. There are different levee heights, both higher and 
lower than the designs which have been evaluated in the intermediate phase.  The 
following sections summarize the optimization of levee plans in order to maximize net 
benefits. 
 
5.4.3.1  LEVEE WITH CHANNEL SECTION 
 
The plan evaluated for intermediate screening was a levee that would protect against the 
1% chance (100-year) flood event.  This is the level of protection which the Corps 
traditionally evaluates for an urban area and also meets FEMA guidelines for the 
National Flood Insurance Program.  This levee would be approximately 7,900 feet in 
length, and includes a new section of river channel to replace approximately 4,084 feet 
of natural channel impacted by project construction.  Most of the area between the old 
and new channels would be used for ponding of interior drainage and for developing 
mitigation measures.  The levee plan to protect against the 1% chance (100-year) flood 
event is estimated to cost $37.5 million (October 2003 price level).  The plan has 
considerable net benefits and benefit-to-cost ratio of 1.3. 
 
To determine the potential feasibility of a very high project, a levee providing protection 
against a 0.2% chance (500-year) flood event was evaluated.  This levee plan would 
have essentially the same alignment as the lower levee (1% chance (100-year) flood 
event), but would be approximately 8,200 feet in length.  The additional length results 
because at the upstream end the levee must extend about 300 feet north of US 60 to 
reach high ground.  The top of the levee is approximately 5 feet higher than the design 
for the lower levee, resulting in an increase in embankment of 170,000 cubic yards 
(40%).  The pumping requirements for interior drainage are the same, but a highway 
closure for US 60 is required at the upstream end.  The cost for a levee with very high 
level of protection is estimated to be $41.2 million (October 2003 price level).  This levee 
plan is economically feasible and the net benefits are approximately equal to that for the 
lower levee plan.  (Refer to Table 5-4).   
 
Since levees providing both moderate level of protection 1% chance (100-year) flood 
event and very high level of protection (500-year frequency) were economically feasible 
with both providing similar net benefits, various levee heights between these two plans 
were evaluated in order to  maximize net benefits.  Plan benefits were estimated at 0.5 
feet increments from the 1% chance (100-year) flood event (elev 593.6) up to the 0.2% 
chance (500-year) flood event (elev 598.5).  Venture level cost estimates had been 
completed for these two levee plans, and estimated costs for various heights in-between 
were developed on a prorated basis.  The results of the evaluation indicated that the 
greatest net benefits were generated for a levee project with a protection level of 
approximately 0.4 % chance (250-year) flood event.  More detailed costs were then 
developed for this alternative.  Pertinent data for levee plan optimization are summarized 
in Table 5-5, and details for the complete optimization exercise are provided in the 
Economic Appendix to this report.    
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5.4.3.2  LEVEE ALONG RIVER BANK 
 
A levee extending along the north bank of Mud River which could protect against the 1% 
chance (100-year) flood event initially was evaluated.  This plan meets FEMA 
requirements and no channel modification is necessary.  This levee would be 
approximately 8400 feet in length, and requires a large pump station at Johns Branch.  
The plan providing protection against the 1% chance (100-year) flood event is estimated 
to cost $49.6 million (October 2003 price level), about one-third of which is for the pump 
station at Johns Branch. As a result of the high cost for the pump station this plan is only 
marginally feasible. Recognizing that reducing the pump station cost would result in a 
more economical plan, several other options were considered.  The most cost effective 
plan is for the levee to begin west of Johns Branch, eliminating the need for that large 
pump station.  There is no naturally high ground south of US 60; consequently, the 
protection level would be low, only about that of the 1997 flood (20+/- year frequency).  
The property protected by this plan is considerably less than for the higher protection 
(1% chance (100-year) flood event), but the plan is economically feasible with a benefit-
to-cost ratio of 1.3.  This plan is estimated to cost $27.6 million (October 2003 price 
level).  
 
To determine if a very high levee along this alignment was feasible, a plan providing 
protection against the 0.2% chance (500-yr) flood event was evaluated.  This levee 
would be 5 feet higher than the 1% chance (100-year) flood event plan and include a 
large pump station at Johns Branch. The estimated cost of this plan is $58.2 million 
(October 2003 price level) and it is not economically feasible. 
 
5.4.3.3  SUMMARY OF LEVEE OPTIMIZATION 
 
Protective levees along two different alignments were determined to be the most feasible 
alternatives at Milton.  For the levee alignment involving channel modifications, three 
different levels of protection have been evaluated.  These are designated Plan A – 
moderate (1% chance flood event); Plan B – high (0.4% chance flood event); and Plan C 
– very high (0.2% chance flood event).  The estimated net benefits for Plan A (moderate) 
and Plan C (very high) are approximately the same.  The net benefits for Plan B (high) 
are slightly larger; consequently, it is the optimum plan for this levee alignment.  (Refer 
to Table 5-5).   
 
For the levee alignment along the north river bank, three different protection levels have 
been evaluated.  Two levee plans designated Plan E - Moderate, and Plan F – High, 
have comparable levels of protection to plans for the other levee alignment.  The third 
option, designated Plan D, provides a much lower level of protection, but is cost effective 
since a large pump station at Johns Branch is not required.  The cost for Plan D is about 
one-half that of other plans for this alignment and has much greater net benefits. 
Consequently, Plan D is the optimum plan for this alignment.  
 
Plans A-C all are economically feasible, although all involve channel modifications 
resulting in significant environmental impacts.  Plan B has the greatest net benefits, 
therefore it is designated the NED plan and has been retained as a final alternative plan.  
Plan D has the greatest net benefits for levees along the river bank alignment. This is 
the environmentally preferred plan since no channel modifications are necessary.  The 
protection level of Plan D is much lower than any of the other plans evaluated, and the 
residual damages are much greater.  Nevertheless, Plan D is considered a viable option 
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and has been retained as a final alternative plan.  A summary of levee optimization is 
provided in Table 5-5. 

 
5.4.4  FINAL ARRAY OF ALTERNATIVES  (FINAL SCREENING) 
 
Based on previous analysis, only two basic alternatives for reducing flood damages at 
Milton were determined to be economically feasible.  These alternatives are flood 
protection levees with two different alignments along Mud River.  The optimum plan 
along each alignment has been determined, and these have been designated Plan B-
250-year frequency with channel modification and Plan D – 20-year frequency along 
north river bank.  Both of these alternative plans have been determined to be, 
acceptable to the local sponsor and capable of implementation.  These levee plans have 
been developed with more detailed information, and in this section are further discussed 
and compared with No Federal Action or the “Without Project” condition.  With the 
availability of more detailed engineering data, the cost estimates for the final plans have 
been revised to the baseline level.  The evaluation and comparison of the final 
alternative plans with no action are summarized in Table 5-16.   

 
5.4.4.1  LEVEE WITH CHANNEL MODIFICATION (PLAN B) 
  
Plan B is an earthen levee that would protect most of Milton including the business 
district from flooding up to the 250-year frequency level.  The levee would begin at the 
eastern edge of Milton, extend from US 60 south and then west about 2,000 feet 
crossing Mud River, then continuing west another 2,000 feet and crossing Mud River 
again before reaching Mud River Road bridge, then generally west about 2,200 feet 
along the north river bank to Newman’s Branch, and finally west about 2,100 feet along 
the river bank to high ground south of US 60 near Abbott Road Junction.  The total 
length of the levee is approximately 8,300 feet, with about 4,084 feet of new Mud River 
channel.  This alignment allows construction of a section of levee across bottomland 
such that several businesses and residences along the riverbank would not be impacted. 
The area between the existing channel and the new levee embankment, approximately 
13 acres, would be used for ponding of interior damage, thereby reducing the pumping 
requirement so that a pump station of only 30,000 GPM is required for Johns Branch.  A 
pump station of similar size is required for Newman’s Branch.   
 
The levee embankment would have a 10-foot top width and slopes of 2.5 to 1.  The 
levee would average 19 feet in height, with the highest section being approximately 26 
feet.  The levee would have a solid core, requiring approximately 364,000 cubic yards of 
impervious material for the embankment.  The construction material would come from 
excavation of the new section of channel and from a borrow site just south of the 
channel construction area.  Construction of the levee would require the acquisition of 1 
business and 6 residences.  A stoplog emergency gate closure would be required on 
Mud River Road just north of the bridge over Mud River.  This levee plan would provide 
flood protection up to the 0.4% chance (250-year) flood event, for an estimated 696 
residences, businesses, and public buildings.   
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Table 5-5  Lower Mud River- Milton LPP 
Optimization of Levee Plans  

 
 

Alternative Plan  
 

First Cost 
(Millions) 
Oct 02 PL 

 
Annual Cost 

(Millions)  
Oct 02 PL 

 
Annual Benefits 

(Millions) 
Oct 02 PL  

 
Net Benefits 

(Millions)  
Oct 02 PL 

 
Benefit- 

Cost Ratio 

 
Environmental  

Impacts  

 
Social and Community 

Impacts  

 
Conclusions  

Levee Alignment with 
 Channel Modification 

 
 

 
  

 
 

 
 

 
  

 
 

 
 

 

Plan A 
Moderate Level  
(1% Chance Flood) 

 
$37.48 M 

 
$2.42 M 

 
$3.27 M  

 
$0.85 M  

  
1.3 

 

Major.  
4084’  

New channel 

 Moderate  
Impacts 1 Businesses,  

& 6 Residences 
 

 
 

Plan B 
High Level  
(0.4% Chance Flood) 

 
$38.66 M 

 
$2.51 M  

 
$3.45 M  

 
$0.93 M  

 
1.3 

Major.  
4084’ 

 New channel 

Moderate  
Impacts 1 Businesses,  

& 6 Residences 
 

 
NED Plan  

Plan C 
Very High Level 
(0.2% Chance Flood) 

 
$41.19 M  

 
$2.66 M  

 
$3.51 M  

 
$0.85 M  

 
1.3 

Major.  
4084’  

New channel  

 Moderate  
Impacts 1 Businesses,  

& 6 Residences 
 

 

Levee Along River Bank 
 

        

Plan D  
  Low Level  
 (5% Chance Flood)  

 
$27.56 M  

 
$1.94 M 

 
$2.30 M  

 
$0.36 M  

 
1.06 

 
Minor  

 

Major.  
Impacts 6 Businesses,  

29 Residences 

Environmentally 
Preferred  

Plan  
 

Plan E 
  Moderate level  
 (1% Chance Flood) 
 

 
$49.64 M  

 
$3.20 M  

 
$3.28 M  

 
$0.07 M  

 
1.0 

 
Moderate  

Major.  
Impacts 6 Businesses & 

29 Residences 

 

Plan F 
  Very High Level  
  (0.2% Chance Flood)  
 

 
$58.19 M  

 
$3.76 M  

 
$3.45 M  

 
($.31M)  

 
0.9 

 
Moderate  

Major.  
Impacts 6 Businesses & 

29 Residences 

Not Economically 
Feasible 
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Construction of this plan impacts approximately 4,084 feet of existing channel upstream 
from the Mud River Road Bridge.  A new section of naturally designed channel, 
approximately 4,084 feet long, would be located south of the existing channel.  The area 
on either side of the levee between the old and new channels would be developed as 
part of a mitigation plan to offset the loss of riparian habitat and wetlands impacted by 
stream channel modifications.  The plan would involve maintaining one bank of the old 
channel, developing wetlands in the area to be used for ponding, and planting of riparian 
and bottomland vegetation.  A summary comparison of Plan B and Plan D with the No 
Action is provided in Table 5-16.   
 
5.4.4.2  LEVEE ALONG RIVER BANK (PLAN D) 

    
Plan D is an earthen levee that would protect a substantial portion of Milton, including 
most of the main business district, from flooding up to the 5% chance (20-year) flood 
event.  The levee would begin just west of Johns Branch and south of US 60, then 
continue generally west for approximately 2,700 feet to Mud River Road bridge, then 
west for approximately 4000 feet crossing Newman’s Branch to high ground south of US 
60 near Abbott Road junction.  The total length of this levee is approximately 6,700 feet, 
and no modification of Mud River channel is necessary.  The levee embankment would 
have a 10-foot wide top and slopes of 2.5 to 1.  The levee would average about 9 feet in 
height with the highest section being about 18 feet.  The solid core levee would require 
approximately 123,000 cubic yards of impervious material for construction of the 
embankment.  The construction material would come from a large borrow area located 
south of Mud River and east of the Mud River Road bridge.  A 30,000 GPM pump station 
would be required to remove internal drainage from Newman’s Branch, and another 
45,000 GPM pump station is necessary to remove interior drainage from the Perry 
Morris Square area. Construction of the levee would require the acquisition of 6 
businesses, and 29 residences.  The plan would provide flood protection to the 5% 
chance (20-year) flood event or about the level of the 1997 flood.  Higher protection 
cannot be provided without the need for a very large pump station at Johns Branch, 
which more than doubles the cost of this levee project.  The environmental impacts of 
this plan are minimal, since no modification of Mud River channel is necessary.  A 
summary comparison of Plan B and Plan D with the No Action is provided in Table 5-16 
at the end of section.    
 
 5.4.4.3 NO FEDERAL ACTION  
 
The without project condition assumes no action by the Federal government to 
implement any type of comprehensive flood damage reduction program at Milton.  It 
reflects the continuation of existing economic, social, and environmental conditions and 
trends in the project area.   Inherent with this condition would be federally subsidized 
flood insurance coverage for property owners that is currently available through the 
National Flood Insurance Program and continued enforcement of the local floodplain 
management ordinances.   This condition would result in no expenditure of federal funds 
to implement a flood damage reduction plan for the City of Milton.  However, federal 
expenditures to subsidize the flood insurance program and to assist in flood emergency 
and recovery operations would continue. 
 
The potential for future growth and economic development in Milton would be somewhat 
limited without the means to reduce damages from major floods.   It can be expected 
that the residents of Milton would continue to be subjected to floods and flood damages 
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similar to what has occurred in previous years.  The residential and business district 
would continue to deteriorate and business owners would be left to cover continually 
increasing flood losses on an individual basis.   Flood insurance now available for 
floodplain occupants, while providing some economic protection, does not necessarily 
guarantee a decent, safe and sanitary community environment.  A summary comparison 
of Plan B and Plan D with the No Action is provided in Table 5-16.   
 
5.5  ENVIRONMENTAL CONSEQUENCES 
 
This section discusses the environmental effects, adverse environmental effects that 
cannot be avoided, the relationship between short-term uses of the environment and the 
maintenance and enhancement of long-term productivity, and irreversible and 
irretrievable commitments of resources from implementation of the two final alternatives. 
In addition, measures to mitigate adverse environmental impacts are also discussed. 
 
5.5.1  LAND USE/LAND COVER 
 
This section discusses the potential effects of the Milton flood control alternatives on the 
land use and land cover of the project area. The methodology for determining impacts is 
presented, along with a description of the impacts for each alternative. 
 
Methodology 
 
The land use/land cover resource impact analysis consists of an evaluation of the effects 
caused by the construction and operation of potential project alternatives on specific 
land within the contractors work limits.  These impacts are evaluated based on the 
classification of land use types defined in Section 4.1.  
 
To determine if an action may cause a significant impact, both the context of the 
proposed action and the intensity of the impact are considered. The context for a Lower 
Mud River flood control project is the vicinity of Milton. The intensity of the impact is 
considered in terms of any unique characteristics of the area and the degree to which 
the considered action may adversely affect such unique resources. The land use 
evaluation includes both temporary land use impacts during construction and permanent 
changes to land use resources resulting from the project.   
 
Land Use / Land Cover Impact from the No Action Alternative 
 
Under the No Action Alternative, potential impacts to land use/land cover associated with 
the construction and operation of a Milton flood control project would not occur.  Given 
that flooding would continue in the community in the future, change in land use could be 
expected due to structural damages and deterioration of buildings.  The continued 
potential for flooding of residences and commercial establishments within Milton could 
tend to discourage investment in new construction, building maintenance and 
improvements.   
 
Land Use / Land Cover Impacts from Plan B 
 
The Construction Work Limits (CWL) for Plan B levee plan with channel relocation 
includes approximately 172 acres. The levee alignment would be approximately 8,312 
feet long, would have an average height of 19.0 feet and would be about 26 feet high at 
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its highest point. The permanent flood control infrastructure would encompass 
approximately 21.5 acres of the 172 acre CWL.  Land use and land cover types, as 
defined in Section 4.1 consists of approximately 3% Commercial, 27% Forest, 2% 
Institutional, 13% Maintained, 37% Open Vegetated Land, 5% Residential, 18% Urban 
Industrial and 5% Water Resources.  Refer to Figure 5-9. 
 

Figure 5-9  Land Use Impacts for Plan B 
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The levee alignment begins on the southern embankment of U.S. Route 60, 
approximately 1,350 feet east of the Johns Branch Road and U.S. Route 60 junction. 
The levee follows the northern Mud River embankment for approximately 300 feet before 
it heads in a south westerly direction and crosses what is now a borrow area for 
aggregates. 
 
The levee alignment extends through one commercial property approximately 460 feet 
from inception. The majority of this area is highly disturbed. Approximately 6 residences 
would be removed for the project construction.  The aggregate borrow area in certain 
sections is approximately the same elevation of the Mud River and consequently creates 
an open water feature that provides suitable habitat for many species commonly 
associated with riverine habitats.  
 
The levee alignment would cross Mud River approximately 2000 feet from the southern 
embankment of U.S. Route 60.  The levee would continue westward and cross open 
vegetated land that is currently used as agricultural and parking for the annual Milton 
Pumpkin festival.   
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Because of interior drainage from the levee’s intersection with Johns Branch, a 30,000 
gallon per minute (gpm) pump station and gatewell would be constructed to enable the 
interior runoff to be removed from the ponding area in the event that a significant storm 
occurs. Flowage easement for the approximately 13 acres would be acquired to maintain 
a ponding area.  Therefore, future use of this land would be restricted, as no structures 
could be built within the easement limits. 
 
The levee alignment continues westward and again crosses the Mud River and ties into 
the north side of the Mud River Road Bridge. In order to provide positive cutoff at this 
location a gate closure would be constructed across the highway to a height of 6.4 feet 
and a width of 33 feet.  The levee then follows the northern bank of the Mud River 
opposite the Milton sanitary lagoons. The levee continues to follow the river bank in a 
south westerly path across an existing go cart track and terminates at Abbott Street. 
 
Plan B requires that a new river channel approximately 4,084 feet in length be 
constructed to replace the 4,084 linear feet of Mud River channel that is impacted by the 
levee embankment or is inside the line of protection.   
 
The usable material excavated from the construction of the new section of river channel, 
from two ponding areas, and from a borrow area located just to the north of Super Value, 
will be utilized in the construction of the levee embankment.  Temporary storage areas 
for equipment and materials would be located within the CWL. 
 
The land use impacts on staging areas would be temporary, as these areas would return 
to open land after construction.  The soil borrow areas at the confluence of Johns 
Branch and Newman’s Branch and the Mud River could be used for mitigation of 
wetland and terrestrial habitat losses under Plan B. 
 
Upon completion of construction of Plan B, the land not part of the levee system that 
was affected during construction would return to its pre-construction condition, with the 
exception of the borrow areas and new river channel area.  Mitigation for terrestrial 
losses could include plantings and natural succession.  Coordination with appropriate 
Federal and state agencies has occurred and will continue throughout completion of the 
project.  Those areas between the levee and streams acquired as part of the project 
would be turned over to the sponsor with restrictive covenants in the deeds.  These 
restrictions will ensure that these valuable riparian habitats would be protected and 
improve over time. Access to streams from the river and creek banks would be hindered 
by the levees from the area north of the levee.   
 
In evaluating the significance of the land use impacts of Plan B, both context and 
intensity are considered.  Because of the relatively small residential and commercial size 
of Milton, the urban area affected may be considered moderately impacted; however, 
future development within the flood-protected area would be expected.  The impacts to 
the Cabell County Fair and Pumpkin Festival parking area are considered significant, 
given its importance to the community.  The recreational use of the Milton Little League 
Fields would not be impacted under Plan B.  (Refer to Section 5.5.10) 
 
Land Use / Land Cover Impacts from Plan D 
 
The land use/land cover impacts on the Milton side of the project (north of the Mud 
River) from Plan D would be the same as those for Plan B with the following exceptions:  
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this alternative requires no highway gate closures, includes a 30,000 gpm pump station 
for Newman’s Branch interior drainage area, and a 45,000 gpm pump station for Perry 
Morris Square drainage area, and no modification of the Mud River channel.  The land 
use/land cover impacts within the CWL of Plan D would be 119 acres. This area consists 
of approximately 7% Commercial, 24% Forest, 3% Institutional, 19% Maintained, 30% 
Open Vegetated Land, 6% Residential, 9% Urban/Industrial and 2% Water.  Refer to 
Figure 5-10.  
 

Figure 5-10  Land Use Impacts for Plan D 
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Plan D levee starts approximately 25 feet south of the southern edge of U.S. Route 60 
and 75 feet west of Johns Branch.  The levee extends in a southerly direction between 
the Milton Plaza and Johns Branch, and then parallels Johns Branch for approximately 
300 feet and then turns to the west behind the Milton Plaza.  The levee then extends 
along the northern bank of the Mud River.  The levee would require the removal of 6 
businesses and 29 the residences south of Damon Street as it continues along the 
northern bank of the Mud River.  The levee would then tie to high ground on the eastern 
approach to the Mud River Road Bridge.  The levee extends in a westerly direction from 
Mud River Road Bridge following the northern bank of the Mud River.  The levee 
continues in a south westerly direction and crosses an existing privately owned go-cart 
track.  The levee then crosses the former Covered Bridge approach and continues in a 
westerly direction along the northern bank of Mud River to high ground on the west side 
of Abbott Street.   
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The land impacted by Plan D levee would be similar to that for Plan B except the levee 
would extend along the north bank of the Mud River the entire course and there would 
be no channel modification.  The staging and soil borrow areas identified for Plan B 
would also be utilized for Plan D, with the exception that no borrow material will be used 
from the open/agricultural lands. 
 
The land use impacts under Plan D would be the same as under Plan B for land 
adjacent to the Mud River except that significantly more urban area will be used for the 
footprint of the levee.  Residential and businesses could be significantly impacted.  The 
parking area for the Cabell County Fair and Pumpkin Festival would be temporarily 
impacted during construction, but would not be permanently impacted.  The go-cart track 
would be permanently impacted in that the levee footprint will cover the track.  The 
Milton Little League ball fields would not be impacted.  In contrast to Plan B, there would 
be no impacts for Plan D associated with the modification of the Mud River.  As with 
Plan B, future development within the flood-protected area would be expected.  
 
5.5.2 TOPOGRAPHY / DRAINAGE 
 
This section discusses the potential effects of the Milton flood control project on the 
topography and drainage in the project area.  Impacts to the large surface water bodies 
in the area are discussed primarily in Section 5.5.6, Surface Water/Floodplain 
Management.  The methodology for determining impacts is presented, followed by a 
description of the impacts for each alternative. 
 
Methodology 
 
The topography/drainage impacts analysis considers a region of influence that includes 
the areas that would be affected by construction and operation of each alternative.  
These areas include the levee footprint; stream and riverbanks along the levee; the soil 
borrow area; new channel location, and the staging areas.  Impacts were determined by 
assessing potential changes in existing topography and drainage patterns that could 
result from construction activities and operations under each alternative. 

Topography / Drainage Impacts from the No Action Alternative 
The Mud River is a fairly stable river but does show signs of active aggradation and 
degradation.  Bank erosion is extensive in some areas. No impacts to topography would 
occur from No Action and local drainage patterns would remain unchanged.  Similarly, 
the topography/drainage of the soil borrow areas and staging areas would remain 
unchanged. 
 
Topography / Drainage Impacts from Plan B 
 
Mud River 
 
The Mud River is a low gradient river with a decent of only about 9 inches from the east 
end to the west end of the project.  Because of the low gradient, there is minimal 
development of riffle/pool complexes.  The banks of the Mud River are typically unstable 
and turbidity appears to be pervasive throughout the watershed.  The riparian corridor is 
narrow due to encroachment of development of both commercial and residential 
properties.  The new section of channel will be the same length as the existing channel 
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with about the same gradient.  However, between the levee and along both sides of the 
new channel, the area would be restricted from development, therefore, increasing the 
riparian corridor from an average width of about 50 feet to an average width of about 250 
feet over a distance of about 2,500 feet.   
 
Soil Borrow Area 
 
The topography and drainage characteristics of the Johns Branch soil borrow/ponding 
area would be altered significantly, as up to approximately 5 feet of material would be 
removed between the existing river channel and used in the construction of the levee 
embankment.  The majority of embankment material for the project will come from the 14 
acre borrow area located south of the Mud River at the lower extremity of the project and 
from the construction of the new channel.  The maximum elevation change at the borrow 
site behind Super Value would be 22 feet.   
 
Staging Areas 
 
The topography and drainage characteristics of the staging areas would not be altered 
significantly, and would be restored to the original grade after construction is finished.  
Soils could be compacted by heavy equipment movement in these areas.  However, 
after construction is complete these areas would be vegetated and therefore some soil 
preparation would be required. 
 
Interior Drainage 
 
The levee structures for Plan B would impact the drainage of surface runoff to the Mud 
River.  The levee alignment would require pump stations at both Johns and Newman’s 
Branches to discharge interior drainage to the river.  The pump sizes vary from 45,000 
gpm at Johns Branch to 30,000 gpm at Newman’s Branch. 
 
Topography / Drainage Impacts from Plan D 
 
Mud River 
 
The topography/drainage impacts that would occur to the Mud River and Newman’s 
Branch under Plan D are the same as described above for Plan B except there is no 
channel relocation and there is interior drainage structures required at Johns Branch.  
However, from the Mud River Road Bridge and west, the drainage and topography is 
nearly the same.  At Perry Morris Square, a 45,000 gpm pump will be utilized due to 
interior drainage.  There will not be any highway closures.  
 
Soil Borrow Area 
 
The topography and drainage impacts to this area would be the same as described 
above for Plan B in the borrow area behind Super Value.  The maximum elevation 
change for the borrow area is 22 feet.  There will not be any soil borrow from the open 
agricultural fields. 
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Staging Areas 
 
The impacts to topography and drainage of the staging areas would be the same as 
described above for Plan B.   
 
Interior Drainage 

To remove interior drainage, a 45,000 gpm pump will be utilized at Newman’s Branch 
and a 30,000 gpm pump will be utilized at Perry Morris Square shopping area on Johns 
Branch.  There will not be any highway closures.  
 
5.5.3  GEOLOGY AND SOILS 
 
This section discusses the potential effects of the Milton flood control project on the 
geology and soils in the project area.  The methodology for determining impacts is 
presented, followed by a description of the impacts for each alternative. 
 
Methodology 
 
The geology and soils impacts analysis considers a region of influence that includes the 
areas that would be affected by construction and operation of each alternative.  These 
areas include the levee footprint and construction CWL; stream and riverbanks along the 
levee; the soil borrow area; the staging areas; and channel relocation.  Impacts were 
determined by assessing potential changes in existing geology and soils that could result 
from construction activities and operations under each alternative.  In addition, potential 
impacts from geologic hazards are evaluated. 
 
Geology and Soils Impacts from the No Action Alternative 
 
With No Action Alternative, there would be no impacts to the geology and soils of the 
other potentially affected areas, as no construction for flood control measures would 
occur under the No Action Alternative.  The potential for geologic hazards would remain 
as described in Section 4.1.3. 
 
Geology and Soils Impacts from Plan B 
 
Prime Farmland Soils 
 
Most of the soils in the open agricultural designated area of the project are fertile 
floodplain soils that are classified as prime farmland soils.  However, because of the 
developed nature of most of the project area, many of these soils have been disturbed or 
are located adjacent to disturbed, developed areas.  Typically, most farmland competes 
with urban sprawl in the Teays Valley.  The agricultural fields in the vicinity of the 
channel relocation are located in the floodplain and would not be developed for urban 
uses unless there is filling in the flood plain.  One agricultural site is also used during the 
annual Cabell County Fair and Pumpkin Festival as a main parking area.   
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Mineral Resources 
 
Other than soil, there are no viable mineral resources in the project area; therefore, no 
impacts to mineral resources would be expected. 
 
Erosion 
 
During construction, soil disturbance would occur along the levee embankment, at 
staging areas, at soil borrow sites, at the new channel location and during construction 
of the haul road.   These activities would destroy soil profile, leading to a possible 
temporary increase in erosion as a result of storm water runoff and wind action.  
Standard Corps erosion control methods would limit soil loss and transport of eroded 
soil.  Erosion control methods that could be utilized during construction include, but are 
not limited to, straw bales, silt fence, temporary vegetation and silt curtains. 
 
Geologic Hazards 
 
No geologic hazards have been identified in the project area that would affect 
construction or operation of Plan B.  Seismic risk is considered to be low and ground 
rupture as a result of an earthquake is unlikely. 

Geology and Soils Impacts from Plan D 
 
The impacts to geology and soils from Plan D would be generally the same as described 
above for Plan B, with the following exceptions. 
 
There would be a lesser impact to the geology and soils from Plan D due to the smaller 
footprint of the levee and because there will not be any channel relocation.  In order to 
construct the levee, approximately 380,000 cubic yards will be utilized from the borrow 
area behind Super Value.   
 
5.5.4  AIR QUALITY AND CLIMATE 
 
This section discusses the potential effects of the Milton flood control project on the air 
quality and climate of the project site and other potentially affected areas.  The 
methodology for determining impacts is presented, followed by a description of the 
impacts for each alternative. 
 
Methodology 
 
The air quality and climate impacts discussion focuses on the construction phase of the 
project as the primary activity with the potential to impact air quality.  This evaluation 
includes potential air emissions during construction of each alternative from two sources: 
1) construction vehicle exhaust, and 2) fugitive dust due to site disturbance.  
Quantification of emissions is based upon projected construction progression, equipment 
use, dust control procedures, and local climate and soil conditions.  Mitigation measures 
to avoid potential nuisance dust conditions and minimize construction equipment 
impacts to nearby residents are described below. 
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Air Quality and Climate Impacts from the No Action Alternative 
Under the No Action Alternative, potential air quality impacts associated with the 
construction and operation of the Milton flood control project would not occur.  The air 
quality and climate impacts of the No Action Alternative would be the same as the 
existing Air Quality and Climate affected environment discussed in Section 4.1.4. 
 
Air Quality and Climate Impacts from Plan B 
 
The duration of construction for Plan B is projected to last three to four years.  The major 
contributors to potential adverse impacts to air quality would be construction vehicle 
exhaust and fugitive dust emissions (dust which escapes from a construction site) from 
construction vehicles and soil handling.  No impact to overall climate would be expected 
as a result of Plan B given the localized and temporary nature of the potential effects.   
 
Several factors affect the amount of fugitive dust emissions from an active construction 
site.  The size of the construction site(s), soil type, level of activity, and specific 
operations being performed affect the generation of fugitive dust.  Dust control practices 
(e.g., watering of construction areas) and prevailing meteorological conditions will be 
utilized to minimize the release of fugitive dust emissions.   
 
The fugitive dust emissions from construction of Plan B would be approximately 4.7 
tons/year.  These calculations assume a typical speed of 15 mph.  The calculations 
account for the mitigation effects of standard Corps procedures (Corps of Engineers 
Technical Manual TM 5-830-03) to water disturbed surface areas in an amount and 
frequency to control fugitive dust.  The average duration for an active construction area 
near a particular residence or business would be 1-2 months.  Fugitive dust emissions 
from active construction areas would result in temporary localized adverse impacts to air 
quality.   
 
The use of construction equipment would result in the emission of air pollutants 
associated with diesel combustion.  The major pollutants emitted would be nitrogen 
oxides (NOx), carbon monoxide (CO), sulfur oxides (SOx), particulate matter (PM10) and 
hydrocarbon gases (ROG) from the fuel.  The Corps’ estimate of major construction 
equipment use is as follows: 10 generators, 3 end loaders, 6 scrapers, 2 graders, 8 
dump trucks, 3 rollers/compactors, 3 cranes, 2 water trucks, 6 dozers and 3 excavators.  
Based upon construction equipment estimated annual construction emissions are shown 
in Table 5-6.   
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Table 5-6  Estimates of Yearly Construction Emissions for Plan B 

 

 Plan B Emissions (tons per year) 

Emission 
Source ROG NOx CO SOx PM10 

Construction 
Equipment  1.46 17.89 3.85 1.18 1.21 

Fugitive Dust  0 0 0 0 3.5 

TOTAL 1.46 17.89 3.85 1.18 4.7 

Source: EPA 1991 and EPA 1995 
 
The construction emissions of Plan B would not be expected to affect EPA’s designation 
of the Milton area as in attainment with the NAAQS for criteria pollutants (see 
explanation in Section 4.4.2).  The construction vehicle emissions would generally be 
localized and temporary in nature.  The use of modern and properly maintained 
construction equipment, and controlled refueling procedures would minimize air quality 
impacts from construction equipment.  A discussion is presented in Section 5.5.13 of 
potential air quality related health effects. 
 
Upon completion of construction, little or no air impacts are expected from ongoing 
operation and maintenance of the flood protection project to be carried out by the City of 
Milton.  The diesel engines of the pump station would have minor emissions, however 
these would run only during flood events and therefore impacts would be minor and 
temporary.  Emissions would be expected from an occasional maintenance vehicle 
required to perform maintenance activities and these would be minor. 
 
Air Quality and Climate Impacts from Plan D 
 
Under Plan D, the potential sources of air quality impacts would be the same as those 
under Plan B.  The three to four year construction period for Plan D is the focus of the air 
quality impact analyses as the primary activity likely to generate air quality effects.  Due 
to the decreased amount of construction activity under Plan D, Plan D projected 
emissions are slightly lower than those from Plan B.   
 
Plan D would likely involve the use of several construction sites concurrently.  As 
construction of the levee progresses, the impacts of air quality would follow the active 
construction areas.  No impact to overall climate would be expected as a result of Plan D 
given the localized and temporary nature of the potential effects.   
 
The use of construction equipment would result in the emission of air pollutants 
associated with diesel combustion.  The major pollutants emitted would be nitrogen 
oxides (NOx), carbon monoxide (CO), sulfur oxides (SOx), Particulate Matter (PM10) and 
hydrocarbon gases (ROG) from the fuel.  Estimated major construction equipment use is 
as follows: 10 generators, 3 end loaders, 6 scrapers, 2 graders, 3 dump trucks, 3 



Lower Mud River at Milton, WV           Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 

5-34 

rollers/compactors, 3 cranes, 2 water trucks, 6 dozers and 3 excavators.  Based upon 
construction equipment, annual construction emissions are shown in Table 5-7. 
 

Table 5-7  Estimates of Yearly Construction Emissions for Plan D 
 

 Plan D Emissions (Tons per year) 

Emission 
Source ROG NOx CO SOx PM10 

Construction 
Equipment  1.19 14.63 3.15 0.96 0.99 

Fugitive Dust  0 0 0 0 1.32 

TOTAL 1.19 14.63 3.15 0.96 2.31 

Source: EPA 1991 and EPA 1995 
 
The construction emissions of Plan D would not be expected to affect EPA’s designation 
of the Milton area as in attainment for the NAAQS for criteria pollutants (see explanation 
in Section 4.4.2).  The construction vehicle emissions would generally be localized and 
temporary in nature.  The use of modern and properly maintained construction 
equipment, and controlled refueling procedures would minimize air quality impacts from 
construction equipment.  A discussion is presented in Section 5.5.13 of potential air 
quality related health effects. 
 
Given the logistical constraints on daily construction operations, construction emissions 
from Plan B and D are projected to be similar on a yearly basis.  Both alternatives are 
estimated to be completed within a three to four year timeframe.   
 
5.5.5  NOISE 
 
This section discusses the potential noise impacts of the Milton flood control project from 
construction activities and operation in the potentially affected areas.  The methodology 
for determining impacts is presented, followed by a description of the impacts from each 
alternative. 

Methodology 
The analysis of noise impacts focuses on the potential effects of the construction and 
operation of each of the proposed alternatives on the background noise levels in the 
Region of Influence (ROI).  The analysis includes quantification of projected noise levels 
during construction generated by construction activities for both alternatives.  The post-
construction noise impacts of each alternative are also identified.    
 
In determining the significance of the calculated Day-Night Average Sound Level (DNL), 
results for each alternative are compared to established standards.  In 1974, the EPA 
identified noise levels that could be used to protect public health and welfare, including 
prevention of hearing damage, sleep disturbance, and communication disruption.  
Outdoor DNL values of 55 dBA were identified as desirable to protect against activity 
interference and hearing loss in residential areas and at educational facilities.   
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The determination as to whether the impact of a single sound event (or series of single 
events) is significant is a qualitative assessment of the increase in noise level above 
background as experienced by receptors near the source.  A subjective response to 
changes in sound levels based upon personal judgments of sound presented within a 
short time span indicate that a change of +/-5 dBA may be quite noticeable, although 
changes that take place over a long period of time of this magnitude or greater may be 
“barely perceptible.”  Changes in sound levels of +/-10 dBA within a short time span may 
be perceived by humans as “dramatic” and changes in sound levels of +/-20 dBA within 
a short time span may be perceived as “striking.”  In qualitative terms, these types of 
changes in sound level could be considered significant (DOE 2001).  The maximum 
sound levels of typical events are shown in Figure 5-11. 
 
 

Figure 5-11  Levels for Common Sounds 
 

Source:  Handbook of Noise
Control.  C.M. Harris, Editor,
McGraw-Hill Book Co. 1979  

 
 

Noise Impacts from the No Action Alternative 
Under the No Action Alternative, potential noise impacts associated with the construction 
and operation of the Milton flood control project would not occur.  The local noise 
conditions would continue as they currently exist.  Natural sounds, such as from the 
streams and wildlife, along with any local traffic or construction sounds would be the 
dominant sources of noise.  Based on the population density and activity of Milton, the 
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current background noise level is estimated to be approximately 30 dBA.  This level 
would not change appreciably under the No Action Alternative (Canter 1977). 
 
Noise Impacts from Plan B 
 
The acoustical environment would be impacted during construction of Plan B.  
Construction activities would generate noise produced by heavy construction equipment, 
trucks, and to a lesser extent power tools, used within the CWL.  Relatively high peak 
noise levels in the range of 93-108 dBA would occur on the active construction sites, 
decreasing with distance from the construction areas.  Noise levels would be variable 
and intermittent, as equipment is operated on an as-needed basis.  Construction 
activities normally would be limited to daytime hours, and thus would not impact existing 
background noise levels at night.   
 
Plan B would likely be constructed in one phase with several sites under active 
construction concurrently.  As construction of the levee progresses, potential noise 
impacts would follow the active construction areas.  Construction for Plan B is projected 
to last three to four years.   
 
Single event exposure. Table 5-8 presents the peak noise levels (dBA) expected from 
various construction equipment during the proposed construction of Plan B. 
 
The potential noise impacts under Plan B would be most severe to residences, 
businesses, and the middle school that are located adjacent to the river.  The river banks 
define the boundaries of several properties throughout the communities, while many 
more properties are located at distances of 50 feet, 100 feet, or more.  The combined 
effect of several equipment types operating simultaneously is not represented by the 
sum of the individual noise levels, but rather is calculated based on the logarithmic scale 
of decibels (see explanation in Section 4.5).  Table 5-9 presents the results of a sample 
calculation assuming a worst-case scenario of a bulldozer, jackhammer, and scraper 
operating simultaneously.  
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Table 5-8  Peak Attenuated Noise Levels (dBA) Expected from Construction 
Equipment 

 

Source: Golden et al. 1980 
 

Table 5-9  Worst-Case Combined Peak Noise Level from 
Bulldozer, Jackhammer, and Scraper 

 
Distance from Source   

50 feet 100 feet 200 feet ¼ mile ½ mile 
Combined 
Peak 
Noise 
Level  

103 dBA 97 dBA 91 dBA 74 dBA 
 
34 dBA 
 

 
The peak noise levels within 50 feet would probably be perceived as “striking” or very 
loud, comparable to peak crowd noise of an indoor sports arena.  Beyond 200 feet, peak 
noise levels would be moderate, approximately comparable to a garbage disposal or 
vacuum cleaner at 10 feet.  Peak construction noise levels would be considerably higher 
than existing background noise levels of 30 dBA.  These peak noise levels would be 
localized and intermittent.  The average time period a construction site would be active 
adjacent to a particular residence or business is 1-2 months.   
 
The levee would extend within 50 feet of school classrooms and the construction CWL is 
located directly behind the Milton Middle School.  Construction-related noise levels 
within the interior of the school building may reach over 100 dBA.  The estimated 
duration of construction adjacent to Milton Middle School is 3-4 months.  In addition, 
trucking of materials past the school would occur throughout construction of the project 
and would have a significant increase in noise levels. 

Source Distance from Source (in feet) 
 

Peak 
Noise 
Level 50  100 200 400 1,000 1,700  2,500 

Heavy 
Trucks 

95 84-89 78-83 72-77 66-71 58-63 54-59 50-55 

Dump 
trucks 

108 88 82 76 70 62 58 54 

Concrete 
mixer 

108 85 79 73 67 59 55 51 

Jack-
hammer 

108 88 82 76 70 62 58 54 

Scraper 93 80-89 74-82 68-77 60-71 54-63 50-59 46-55 
Bulldozer 107 87-

102 
81-96 75-90 69-84 61-76 57-72 53-68 

Generator 96 76 70 64 58 50 46 42 
Crane 104 75-88 69-82 63-76 55-70 49-62 45-48 41-54 
Loader 104 73-86 67-80 61-74 55-68 47-60 43-56 39-52 
Grader 108 88-91 82-85 76-79 70-73 62-65 58-61 54-57 
Pile driver 105 95 89 83 77 69 65 61 
Forklift 100 95 89 83 77 69 65 61 
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Day-Night Average Sound Level (DNL).  The average community noise effects are 
typically represented by the DNL.  While the DNL can account for the increased potential 
for disturbance by sounds occurring during normal sleeping hours, the projected 
construction schedule for Plan B does not include nighttime activity.   
 
Based upon the projected construction activities of Plan B, the DNL would be 
approximately 55 dBA for any residential or business areas within 50 feet of an active 
construction site. Impacts from noise are significant for local residents and businesses.  
Noise at this level is equivalent to a residential air conditioner at 50 feet.  The DNL would 
decrease as distance from the site increases (e.g., the approximate DNL would be 49 
dBA at 100 feet, 43 dBA at 200 feet, and near existing background of 30 dBA at 900 
feet).  The projected DNL at various distances from construction sites is equal to or 
below the outdoor DNL value of 55 dBA established by EPA to protect against activity 
interference and hearing loss in residential areas and at educational facilities (Canter 
1977).   
 
The projected DNL at residential and business areas adjacent to construction sites 
represents a maximum increase of 25 dBA above typical background noise levels in 
Milton.  Although an increase in noise levels above current background conditions 
results during construction of Plan B, the resulting noise level of 55 dBA approximates 
the background noise level of a suburban environment. 
 
Upon completion of construction, the levee would reduce the natural sounds of the 
running water audible to residents and businesses adjacent to the Mud River.  The 
operation of the pump stations at Johns Branch and Newman’s Branch during high-rain 
events would generate noise during facility operation.  The pump station at Johns 
Branch which would contain 45,000 gpm pump station and gatewell will be constructed 
to allow the interior runoff to be pumped out of the project.  The pump station at 
Newman’s Branch will include a 30,000 gpm pump constructed to handle the interior 
drainage.  The noise level during facility operation would be approximately 60 dBA within 
50 feet of the facility.  The noise level at the houses nearest to the pump station (at a 
distance of 150 feet) would be approximately 50 dBA.  Noise at this level would be 
infrequent and would likely occur during heavy rain events that contribute to background 
noise levels.  Operation of the pumps would not be expected to cause any significant 
impacts.   
 
Based upon the noise impacts analyses of Plan B, no hearing damage would be 
expected as the combined sound level and duration of exposure is well below those 
conditions associated with hearing damage.  Construction workers who would be located 
closer to the noise sources and would experience longer exposure durations than the 
public would follow standard Corps and Federal Occupational Safety and Health 
Administration (OSHA) procedures for hearing protection. 
 
Noise Impacts from Plan D 
 
The noise impacts from Plan D would be the same as under Plan B for the Mud River 
and Newman’s Branch and portions of the levee.  Noise impacts at Perry Morris Square 
would be similar to those described for Johns Branch in Plan B.   
 
Day-Night Average Sound Level (DNL).  Based upon the projected construction 
activities of Plan D, the DNL would be approximately 55 dBA for any residential or 
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business areas within 50 feet of an active construction site.  Noise at this level is 
equivalent to a residential air conditioner at 50 feet.  The DNL would decrease as 
distance from the site increases (e.g., the approximate DNL would be 49 dBA at 100 
feet, 43 dBA at 200 feet, and near existing background of 30 dBA at 900 feet).  The 
projected DNL at various distances from construction sites is equal to or below the 
outdoor DNL value of 55 dBA established by EPA to protect against activity interference 
and hearing loss in residential areas and at educational facilities.   
 
The projected DNL at residential and business areas adjacent to construction sites 
represents a maximum increase of 25 dBA above typical background noise levels in 
Milton.  Although an increase in noise level above current background conditions results 
from construction of Plan D, the resulting noise level of 55 dBA approximates the 
background noise level of a suburban environment. 
 
Upon completion of construction, the completed levee would reduce the natural sounds 
of the running water audible to residents and businesses adjacent to the Mud River, 
Perry Morris Square and Newman’s Branch.   
 
As with Plan B, impacts from noise are significant for local residents and businesses, 
along with the middle school.  No hearing damage would be expected as the combined 
sound levels and duration of exposure is well below those conditions associated with 
hearing damage.  Construction workers who would be located closer to the noise 
sources and would experience longer exposure durations than the public would follow 
standard Corps and OSHA procedures for hearing protection. 
 
5.5.6  WATER RESOURCES 
 
This section discusses both surface water/floodplain management and groundwater 
impacts. 
 
Surface Water/Floodplain Management 
 
This subsection discusses the potential effects of the Milton flood control project on 
surface water and floodplain management in the project area.  The methodology for 
determining impacts is presented, followed by a description of the impacts for each 
alternative. 
 
Methodology 
 
The surface water/floodplain management impacts discussion is based primarily on 
information generated by the Corps during their engineering analysis of the feasible 
alternatives for the Milton flood control project.  Computer modeling of surface water 
velocities, water elevation profiles, areas of scour and sediment deposition, and induced 
backwater flooding were performed to evaluate alternatives for the Milton flood control 
project.  The analysis of impacts to surface water and floodplain management focuses 
primarily on the operation phase of the project during times of flooding, since during 
times of normal flow no changes will occur.   
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Surface Water/Floodplain Management Impacts from the No Action Alternative 
 
Under the No Action Alternative, potential impacts to surface water/floodplain 
management associated with the construction and operation of the Milton flood control 
project would not occur.  The surface water/floodplain management impacts of the No 
Action Alternative would be the same as the existing affected environment discussed in 
Section 4.1.6.1.  Floodwaters would not be controlled and continued flooding of Milton 
would be expected to occur. 

Surface Water/Floodplain Management Impacts from Plan B 
 
Construction of the levee under Plan B will effectively contain floodwaters that would 
otherwise flow out into the floodplain in the Milton project area.  The constriction of flow 
would result in slightly higher water surface elevations, about 0.3 feet for the 100-year 
flood, and increased velocity of flow during flood events (i.e. events that cause the 
waterways to overflow their banks) throughout portions of the project reaches.  There 
are no projected changes in water surface elevations downstream of the confluence of 
Newman’s Branch and the Mud River.  Under normal flow conditions within the banks, 
the hydrologic regimes (peak flows, flow velocities, water surface elevations) of Johns 
Branch, Newman’s Branch and Mud River within the project area will be unaffected by 
the Plan B.   
 
Based on numerical modeling, through implementation of the levee protection project, 
several areas that lie outside of the limits of protection of the levees will be impacted by 
the minor projected increase in water surface relative to predicted baseline flood levels.  
Unprotected areas include residents situated across from Milton along the left-
descending bank of the Mud River (Georgia Avenue area) immediately upstream of the 
project area would have approximately 0.1 feet of additional flood waters from an event 
similar to the 1997 flood levels and 0.3 feet from a recurrence of the 100-year flood. 
 
Water Quality 
 
During construction, short-term impacts from clearing land would occur.  Exposed soil 
subjected to precipitation would create increased volumes of storm runoff, accelerated 
soil erosion and sediment yield.  Localized but temporary increases in turbidity of Johns 
Branch, Newman’s Branch and the Mud River may occur.  Transport of sediment in 
surface runoff from disturbed areas into water bodies will be minimized through the use 
of properly designed and installed erosion and sediment control measures, such as silt 
fence, culvert inlet protection, temporary diversion dikes, and other measures.  These 
measures would be addressed in an Erosion and Sediment Control Plan to be 
developed for the project.  Impacts to water quality from erosion of the construction of 
Plan B would be minor and short-term.  (Refer to Section 6.2.4) 

 
As discussed in Section 4.6.1, an SPCC Plan would be developed and would specify 
procedures to be followed that will minimize the potential for release of fuels and other 
liquids that could potentially contaminate soil, surface waters, and groundwater.  An 
example of a method of protecting surface waters is to allow refueling and maintenance 
of heavy equipment only in areas that have secondary containment and are located 
away from surface water bodies. 
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Surface Water/Floodplain Management Impacts from Plan D 
 
The configuration of the levee protection measures along the Mud River is very similar to 
that of Plan B except there is no channel diversion.  The impacts of Plan D include a 
slight increase in surface water elevations for flows until the levee is overtopped.    

Water Quality 
 
The impacts to the water quality of Newman’s Branch and the Mud River during 
construction and operation would be the same as described above for Plan B.  Impacts 
to the Mud River, however, would be less during the construction phase since the river 
channel will not be relocated and therefore will have minimal impacts to water quality.  
 
Groundwater 
 
This subsection discusses the potential effects of the Milton flood control project on the 
groundwater in the project area.  The methodology for determining impacts is presented, 
followed by a description of the impacts for each alternative. 
 
Methodology 
 
The groundwater impacts analysis considers a region of influence that includes the 
areas that would be affected by construction and operation of each alternative.  These 
areas include the levee footprint and construction ROW; the soil borrow area; the 
staging areas; and channel relocation.  Impacts were determined by assessing potential 
changes to existing groundwater quality that could result from construction activities and 
operations under each alternative.  Because groundwater will not be used either for 
project construction or operation, no assessment of impacts to groundwater quantity is 
necessary. 

Groundwater Impacts from the No Action Alternative 
 
Under the No Action Alternative, the Milton flood control project would not be 
constructed and therefore there would be no potential effect on the groundwater quality 
of the project area.  The groundwater would remain as described in Section 4.6.2. 

Groundwater Impacts from Plan B 
 
Potential groundwater impacts from the channel relocation include the change in 
groundwater flow regime from the existing channel location to the new channel location.  
The unconsolidated Teays alluvial and glacial deposits would allow the flow regime to 
adjust the flux of water delivered to the water table through the unsaturated zone and 
redistribute the groundwater flow to the new channel location.  When the Mud River is 
diverted through the new channel the net saturated flow will become a recharge area 
into the surrounding soils until the equilibrium is achieved.  The groundwater flow will 
continue to move toward the new channel and will act as a discharge area until 
equilibrium is achieved.   
 
Other potential effects to groundwater from the implementation of Plan B are primarily 
associated with the construction phase of the project.  During refueling or maintenance 
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of heavy equipment there is potential for spills or leaks.  If not immediately cleaned up, 
these substances can migrate downward through the soil column to the groundwater 
table.   
 
Because the depth to groundwater is shallow in the area of the levee footprint and 
construction ROW, the potential to contaminate groundwater from spills or leaks of fuel 
or other petroleum-based fluids is greater in these areas.  However, the SPCC Plan will 
identify steps to be taken to prevent spills, and also activities to be conducted if a spill 
occurs.  Examples of preventative measures include refueling and maintenance only 
allowed in special lined areas that have secondary containment to capture spills should 
they occur.  By using these best management practices, potential adverse impacts to 
groundwater would be minimized. 
 
The potential impacts to the other areas affected by Plan B would be the same as 
described above for the levee footprint and construction ROW.  However, the potential 
for groundwater contamination is probably slightly less in the borrow areas, as the depth 
to groundwater is likely greater there. 
 
Groundwater Impacts from Plan D 
 
The potential impacts to groundwater from Plan D are the same as described above for 
Plan B with the exception of the new channel impacts. 
 
5.5.7  ECOLOGICAL RESOURCES 
 
This section discusses the potential effects of the construction and operation of the 
Milton flood control project on the ecological resources at the proposed project location 
and the surrounding area.  The methodology for determining impacts is presented, 
followed by a description of the impacts for each alternative. 
 
Methodology 
 
The biological impact analysis was performed by reviewing site documentation and 
previously documented environmental studies of the area of influence, and conducting 
field visits in coordination with the USFWS and West Virginia Department of Natural 
Resources.  Information contained in the previous environmental studies and the Draft 
Fish and Wildlife Coordination Act Report (Appendix C) was used in preparation of this 
section. 
 
Aquatic Resources 
 
Aquatic Resource Impacts from the No Action Alternative 
 
Under the No Action Alternative, there would be no changes in land use at the proposed 
site.  Except for future pressure of urban development, there would be no identified 
adverse impacts to aquatic resources from the No Action Alternative.  Aquatic habitat, 
structure, and function would be unchanged and would continue as described in Section 
4.7.1.   
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Aquatic Resource Impacts from Plan B 
 
Several activities associated with construction of Plan B would have permanent and 
temporary impacts on the aquatic environment.     
 
It is anticipated that the most significant impacts to these resources from Plan B would 
result from the modification of the natural river channel and associated river corridor with 
the same linear footage of newly-constructed, non-riparian channel.  Aquatic losses 
associated with this action include the following:  (1) there would be the loss of 
established deepwater riverine habitats that would not be replaced immediately with a 
new channel, (2) the loss of woody structure and debris within the channel, (3) loss of 
terrestrial inputs commonly occurring from the mature river corridor, (4) absence of 
shading, which is especially important during the summer low-flow periods, and (5) direct 
mortality of most fish in the existing channel.   
 
In addition, certain construction and operation (ponding) activities are expected to result 
in localized impacts upon the aquatic resources near the mouth of both Newman’s and 
Johns Branches, as ponding will increase mortality of terrestrial vegetation adjacent to 
the stream.  Note that much of this woody vegetation may be cleared during project 
construction.  This action would affect aquatic resources through the reduction of 
shading, which in turn, increases water temperatures therefore, decreasing dissolved 
oxygen.   Tree cover over streams attracts foods and provides nutrients to the streams in 
the form of detritus.  However, frequent inundation will help establish wetland-type plants 
in the ponding areas.  
 
The construction of the levee west of the Mud River Road Bridge would result in the loss 
of mature riparian vegetation along the north bank of the river, thus increasing water 
temperatures during low flow periods, thus decreasing dissolved oxygen.  As stated in 
the above paragraph, initially, the lack of tree cover will limit food sources and nutrients 
until vegetation along the riparian corridor is re-established.  
  
Aquatic Resource Impacts from Plan D 
 
Best management construction practices would be in place to limit increases in stream 
turbidity, thus limiting the impacts to aquatic resources.  Because of the temporary and 
localized nature of the impacts, no long-term adverse impacts to aquatic resources are 
expected.  It is anticipated that construction of Plan D would affect the aquatic resources 
of the Mud River project area in the following way:  the construction of the levee would 
result in the loss of the mature riparian vegetation along the northern bank of the Mud 
River.  This action would affect aquatic resources through the reduction of shading, 
which in turn, increases water temperatures therefore, decreasing dissolved oxygen.  
This would be critical especially during the low-flow summer months.  There would also 
be a reduction in terrestrial inputs to the river throughout the project reach.   
 
In addition, certain construction and operation (ponding) activities are expected to result 
in localized impacts upon the aquatic resources near both Newman’s Branch and Perry 
Morris Square, as ponding will increase the mortality of terrestrial vegetation adjacent to 
the stream.  Tree cover over streams attracts foods and provides nutrients to the 
streams in the form of detritus.  However, frequent inundation will help establish wetland-
type plants in the ponding areas. 
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Terrestrial Resources 
 
Terrestrial Resource Impacts from the No Action Alternative 
 
Under the No Action Alternative, there would be no changes in land use at the proposed 
site.  Within the proposed project are, the riparian vegetation is characterized primarily 
as bottomland hardwoods, and would continue as such.  However, without a flood 
protection project for the City of Milton, future development would likely occur in flood-
safe areas, which could be currently undeveloped fields or wooded areas.  Therefore, 
impacts to terrestrial resources could be substantial in undisturbed areas if this 
Alternative is selected, because the resources could be permanently impacted by the 
encroachment of development. 
 
Terrestrial Resource Impacts Plan B  
 
Vegetation 
 
Terrestrial impacts from Plan B would be the result of construction of an earthen levee 
and excavation of a new stream channel and borrow materials.  Vegetation directly in 
the alignment of the levee would be removed and would no longer provide habitat for 
terrestrial organisms.  This habitat would be permanently converted to maintain a 
treeless environment along the earthen levee.  A change of species composition would 
occur in these altered environments.   
 
The levee and channel relocation and associated features in Plan B would impact 
approximately 172.2 acres within the CWL.  Permanent and temporary terrestrial 
impacts include 24.5 acres of Bottom Land Hardwoods (BLH), 3.8 acres of Mixed 
Hardwoods, and 52.4 acres of Open Agricultural (OA) habitat types.  The permanent 
impacts to terrestrial habitat resulting from the construction of the levee and associated 
features would be 56.59 acres of habitat.  The levee would displace approximately 21.5 
acres of terrestrial habitat along approximately 8,300 feet, including early sere riparian 
and open/agricultural areas.  Excavation of soil borrow areas would also impact 15.21 
acres of terrestrial resources.  Approximately 1.9 acres of wetland habitat would be 
removed from the project area as a result of construction of Plan B.   
 
Species composition would be altered by construction of the levee and these areas 
would no longer provide habitat for terrestrial organisms.  Disturbances resulting from 
construction of Plan B would result in the initiation of early secondary succession, which 
is characterized by dominance of introduced and, perhaps, invasive weedy species.  In 
this unstable environment, the only tree species that would begin to establish would be 
those with effective seed dispersal, including sycamore (Platanus occidentalis), silver 
maple (Acer negundo), cottonwood (Populus deltoides) and elm (Ulmus rubra).  This 
successional stage would likely continue between five and ten years, followed by more 
permanent vegetation (perennials herbs and woody seedlings/saplings as opposed to 
annuals) which would become established and stabilize the environment. 
 
Impacts to terrestrial resources from Plan B could be minimized by planting of native 
vegetation following construction.  This would help to re-establish plant species, while 
also anchoring the soil and providing habitat.  Planting native species of grasses, 
wildflowers, shrubs, and trees that offer more valuable habitat would accommodate 
succession and lead to successful mitigation efforts.   
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Indirect and temporary impacts from this Alternative would be limited to areas within the 
CWL, which covers approximately 172 acres in the project area.  The amount of each 
habitat type within the CWL for this Alternative are listed in Table 5-10.  Temporary 
impacts to terrestrial resources would result from use of land for staging areas and 
temporary roads and bridges for transportation of construction materials. 
 
Acquisition of property to construct the levee would extend from the construction work 
limits on the “protected” side of the levee to the edge of the stream along the alignment.  
Therefore, land between the “wet” side of the levee and the Mud River would be 
precluded from development.  Restrictive covenants would be applied to these important 
riparian habitats thereby precluding man-induced disturbance.  These areas would 
increase in habitat value over time as natural succession takes place.  The levee 
footprint was designed to minimize land used during construction and where possible, 
trees and vegetation will not be disturbed.  The soil from the channel construction would 
be utilized first to construct the levee.  Only if needed will the other soil borrow area be 
utilized.   
 
Wildlife Resources 
 
During site clearing activities, highly mobile wildlife species or wildlife species with large 
home ranges (such as deer and birds) would be able to relocate to adjacent 
undeveloped areas.  However, successful relocation may not occur due to competition 
for resources to support the increased population and the carrying capacity limitations of 
areas outside the proposed development.  Species relocation may result in additional 
pressure to lands already at or near carrying capacity.  The impacts could include 
overgrazing (in the case of herbivores), stress, and over-wintering mortality.  For less 
mobile species (reptiles, amphibians, and small mammals), direct mortality could occur 
during the actual construction event or ultimately result from habitat alteration. 
 
The U.S. Fish and Wildlife Service has determined that suitable foraging and roosting 
habitat for the Federally-endangered Indiana Bat occurs within the project area.  The 
Draft Coordination Act Report outlined two options available to the Corps to address this 
issue.  The first option would be to conduct mist net surveys to determine if Indiana bats 
were present in the project area.  However, the results of these bat surveys are valid for 
only three years.  Construction of the project is dependent upon the availability of 
federally appropriated funds.  Accordingly, the Corps concluded that mist net surveys 
conducted at this time in the planning process could become invalid by the time 
construction was initiated.  The second option, and the one selected by the Corps, is to 
assume that Indiana bats are present and schedule timber removal operations during 
the hibernation period, between November 15 and March 31.  Included with the second 
option, the Corps was directed to calculate the amount of suitable summer bat habitat 
that would remain within a two-mile radius after the proposed disturbance.  It was 
determined that sufficient summer habitat will remain to support any Indiana bats that 
may occur on site.  As the agency approaches construction of the project, economic and 
environmental reasons may favor other seasons of the year to accomplish timber 
removal operations on site.  Should that occur, the Corps will complete all required mist 
net surveys prior to any construction and continue to coordinate with the Service.  If 
endangered species are collected, the potential exists to delay project implementation 
with the necessity to open formal consultation with the Service.   
 
Terrestrial Resource Impacts Plan D 
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Vegetation  
 
The levee and associated features in Plan D would impact approximately 119.1 acres 
within the CWL.  Permanent and temporary terrestrial impacts include 17 acres of 
Bottom Land Hardwoods (BLH), 0.3 acres of Mixed Hardwoods, and 31.5 acres of Open 
Agricultural (OA) habitat types.  The permanent impacts to terrestrial habitat resulting 
from the construction of the levee and associated features would be 55.1 acres of 
habitat.  The levee would displace approximately 21.5 acres of terrestrial habitat along 
approximately 8,300 feet, including early sere riparian and open/agricultural areas.  
Excavation of soil borrow areas would also impact 15.21 acres of terrestrial resources.  
Approximately 1.9 acres of wetland habitat would be removed from the project area as a 
result of construction of Plan B.  Terrestrial impacts from Plan D are primarily the result 
of construction of an earthen levee and excavation at borrow sites.  Vegetation directly 
within the alignment of the levee would be permanently removed and replaced with a 
treeless environment.   
 
Species composition would be altered by construction of the levee and these areas 
would no longer provide habitat for terrestrial organisms.  Species composition and 
disturbance for Plan D are similar to Plan B.  Minimization of the terrestrial resources 
would also be similar to Plan B. 
 
Temporary impacts from Plan D would be confined to areas within the CWL, which 
covers approximately 119.1 acres (see Table 5-10).  These impacts would primarily 
result from use of staging areas and establishment of transportation corridors within the 
project area.   
 
Acquisition of property to construct the levee would extend from the construction work 
limits on the “protected” side of the levee to the edge of the river along the alignment.  
Therefore, land between the “wet” side of the levee and the Mud River would be 
precluded from development.  Restrictive covenants would be applied to these important 
riparian habitats thereby precluding man-induced disturbance.  These areas should 
increase in habitat value over time. 
 
Wildlife Resources 
 
The Impacts to Wildlife Resources from Plan D are the same as Plan B. 
 
 

Table 5-10  Acres of Habitat Type within CWL for both Alternatives 
 

Terrestrial Habitats Acres within CWL for  
Plan B 

Acres within CWL for  
Plan D 

Bottom Land 
Hardwoods (BLH) 

24.5 17 

Early Sere Riparian 16 12.4 
Mixed Hardwoods 3.8 0.3 
Open/Agricultural 52.4 31.5 
Disturbed* Wetland 9.3 4.5 
Palustrine Emergent 10.7 3.3 
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Palustrine Forested 1.5 0.3 
Palustrine 
Scrub/Shrub 

1.3 0.4 

Urban Industrial 42.9 46.7 
Water 9.8 2.7 
Total 172.2 119.1 
*A Disturbed Wetland is a wetland that has had human activity which has affected one of the three standard criteria for 
identification of a wetland. 
 
 
5.5.8  CULTURAL RESOURCES 
 
This section discusses the potential impact on cultural resources of the Milton flood 
control project from construction activities and operation in the potentially affected areas.  
The methodology for determining impacts is presented, along with a description of the 
impacts from each alternative on cultural, historical, architectural and archeological 
resources. 
 
Methodology 
 
Federal agency responsibilities with regard to cultural resources are addressed by a 
number of laws, regulations, executive orders, programmatic agreements and other 
requirements.  The principal federal law addressing cultural resources is the National 
Historic Preservation Act (NHPA) of 1966, as amended (16 United States Code [USC] 
Section 470), and implementing regulations (36 Code of Federal Regulations [CFR] 
800), that describe the process for identifying and evaluating historic properties, for 
assessing the effects of federal actions on historic properties, and for seeking 
consultation to avoid, reduce, or minimize adverse effects.  The term “historic properties” 
refers to cultural resources that meet specific criteria for eligibility for listing on the 
National Register of Historic Places (NRHP).  This Section 106 process does not require 
preserving historic properties but does ensure that federal agency decisions affecting 
these places consider cultural and historic values and the options available to protect the 
properties. 
 
This investigation includes identifying, evaluating, and assessing effects on cultural 
resources from construction and operation of the Milton flood control project in 
concurrence with the State Historic Preservation Officer (SHPO).  Other agencies, 
Native American groups, and those with an interest in the undertaking may become 
consulting parties in this process, as outlined in 36 CFR 800.2(c).  The Advisory Council 
on Historic Preservation (ACHP), an independent federal agency, administers the 
provisions of Section 106 regarding cultural resources and has review and oversight 
responsibilities defined throughout 36 CFR 800.  Additional cultural resource 
management responsibilities of the Corps are addressed in other sections of the NHPA 
and in other federal laws, regulations, and executive orders. 
 
Potential impacts to cultural resources, in general, are assessed by applying the criteria 
of adverse effect, as defined in 36 CFR 800.5a.  An adverse effect is identified when an 
action could alter the NRHP-qualifying characteristics of a historic property in a manner 
that would diminish the integrity of the property’s location, design, setting, workmanship, 
feeling, or association.  Adverse effects can include reasonably foreseeable effects 
caused by the action that could occur later, that could be farther removed in distance, or 
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that could be cumulative.  Activities conducted under the alternatives are measured 
against the criteria of adverse effect to determine the potential for and intensity of 
impacts to cultural resources.  Consultation with the affected communities is required to 
identify, assess, and address impacts to Traditional Cultural Properties (TCPs).  TCPs 
are places or activities associated with the cultural heritage or beliefs of a living 
community and are important in maintaining cultural identity.  Potential impacts to TCPs 
can include physical destruction or disturbance, loss of access or privacy, and alteration 
of setting. 
 
 
Cultural Resource Impacts from the No Action Alternative 
 
There would be no construction under the No Action Alternative, and thus no known or 
potential cultural resources would be affected during construction.  Visual impacts to the 
setting of historic structures from prominent levees would not occur.  However, the 
existing potential for flooding would continue and these cultural resources would remain 
unprotected from any such flooding.  The residents in the 100-year flood plain would 
remain particularly susceptible to flooding, given their location.  Renovations following a 
flood often introduce non-historic materials and designs to properties, compromising the 
integrity of the cultural resource.  The No Action Alternative could result in the demolition 
of historic buildings in favor of modern, elevated buildings. 
 
Cultural Resource Impacts from Plan B 
 
The construction and operation of Plan B would not have direct adverse effects through 
demolition or alternation of any listed NRHP cultural resources.  All such properties are 
located a block or more landward of the levee construction ROW and construction 
staging areas. 
 
A beneficial effect of Plan B would be the protection of cultural resources from future 
floods comparable to the flood of record.  Renovations following a flood often introduce 
non-historic materials and designs to properties, compromising the integrity of the 
cultural resource. 
 
Locations of archeological resources in the area are listed in Table 4-9, however, only 
one site was found within the CWL.  This area was originally designated as a borrow 
area.  The site will now be utilized as a staging area if needed.  An inventory of 
archeological sensitive areas was made to identify potentially eligible resources.  
Because construction will require ground-disturbing activities, there is potential for 
discovery of subsurface archeological resources throughout the project.  Huntington 
District contracted with Cultural Resource Analysts, Inc. (CRAI) to conduct a Phase I 
survey of the 174 acres within the contractor work limits for preferred alternative B.  In 
addition to pedestrian survey, CRAI conducted subsurface reconnaissance with 
mechanical excavation of 12 10 m trenches1.1. m wide and up to 1.5 m deep.  One or 
more 50 cm x 50 cm units were excavated along one wall of each trench.  Additionally, 
CRAI used bucket augers to investigate deeper sediments. 
  
Trench excavations revealed buried soil horizons suggesting the possibility of buried 
archaeological sites.    
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Previously recorded archaeological site 46CB108 proved to be a diffuse artifact scatter, 
apparently confined to the disturbed plow zone.  Two previously unknown archaeological 
sites were identified by the Phase I survey.  46CB49 was initially identified by pedestrian 
survey as a low-density lithic scatter, likely of Late Archaic or Woodland affiliation.  
46CB50 also was found during pedestrian survey.  The cultural affiliation of this small 
diffuse lithic scatter is unknown.  A single possible feature (hearth) was discovered at 
each site.   
  
Dumped demolition debris from a former school was located by trench excavation but 
was not recorded as an archaeological site due to the secondary nature of the deposit.    
  
Phase II work will be undertaken to further define and evaluate sites 46CB108, 46CB49, 
and 46CB50.    
 
An unanticipated discovery plan will be developed and approved prior to construction. 
 
Cultural Resource Impacts from Plan D 
 
The construction and operation of Plan D would not have direct adverse effects through 
demolition or alteration of any listed NRHP cultural resources.  The effects of the levee 
along the Mud River would have the same direct and indirect effects to significant 
properties as under Plan B.   
 
The potential for unexpected discovery of subsurface archeological resources during 
construction exists for Plan D as well as Plan B.  Such discovery would be handled in 
the same manner as under Plan B, in accordance with the unanticipated discovery plan 
procedures.  As under Plan B, a beneficial effect of Plan D would be the flood protection 
provided for cultural resources in the Milton area. 
 
5.5.9  SOCIO-ECONOMIC RESOURCES AND ENVIRONMENTAL JUSTICE 
 
This section describes the potential effects of the alternatives on the existing social and 
economic environment of the community of Milton and for the Cabell County region of 
influence (ROI) as a whole.  To facilitate the discussion of such complex and interrelated 
issues, the economic and social resources are addressed separately.  Social impacts 
include such as changes in population, housing, community services, and community 
cohesion.  Included with the discussion of social impacts is the analysis of environmental 
justice issues associated with the project, as required pursuant to Executive Order 
12898, Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations (Volume 59, Federal Register, Number 32).  The discussion of 
environmental justice identifies and addresses disproportionately high and adverse 
human health and environmental effects on minority or low-income populations from 
activities associated with implementation of the Milton flood control project. 
 
Methodology for Determining Social Impacts 
 
Community Cohesion 
 
Community cohesion is a tool for measuring the stability of the community during and 
after the large disruption associated with a flood protection  project.  The implementation 
of any large private, public or civil works project would affect the stability of a community 
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both positively and negatively in some fashion. In order to measure community cohesion 
and gain a solid understanding of community issues in the project area, data were 
collected through semi-structured interviews with community leaders and direct 
observations during field surveys.  The interview questions were reviewed and analyzed 
by a behavioral psychologist with expertise in survey methodology and were then used 
as the basis for assessing community cohesion in the project area.  Field surveys 
included a visual study of the community along with written descriptions of the existing 
activities, public services available, infrastructure, sports and recreation, and residential 
and commercial development.  
 
Interview data were supplemented with demographic census data of the project area. 
General population data as well as economic, social, and housing characteristics were 
collected for Milton (U.S. Census Bureau, 2000). Data on religious organizations for 
Cabell County, West Virginia were also collected and used as a comparison during field 
surveys (American Religion Data Archive, 2000).  

Environmental Justice 
 
Environmental justice guidance developed by the CEQ defines “minority” as individual(s) 
who are members of the following population groups: American Indian or Alaskan 
Native, Asian or Pacific Islander, Black, or Hispanic (CEQ 1997).  Minority populations 
are identified when either the minority population of the affected area exceeds 50 
percent or the percentage of minority population in the affected area is meaningfully 
greater than the minority population percentage in the general population in the 
surrounding area or other appropriate unit of geographical analysis.  Low-income 
populations are identified using statistical poverty thresholds from the Bureau of Census 
(defined in 2000 as 1999 income less than $17,463 for a family of four). 
 
Environmental justice impacts become issues of concern if the proposed activities result 
in disproportionately high and adverse human and environmental effects to minority or 
low-income populations.  Disproportionately high and adverse human health effects are 
identified by assessing these three factors to the extent practicable: 
 
• Whether the health effects, which may be measured in risks or rates, are significant 

(as defined by NEPA) or above generally accepted norms.  Adverse health effects 
may include bodily impairment, infirmity, illness, or death. 

 
• Whether the risk or rate of exposure of a minority population or low-income 

population to an environmental hazard is significant (as defined by NEPA) and 
appreciably exceeds or is likely to appreciably exceed the risk or rate to the general 
population or other appropriate comparison group. 

 
• Whether health effects occur in a minority population or low-income population 

affected by cumulative or multiple adverse exposures from environmental hazards. 
 
The assessment of environmental justice impacts is limited to individuals directly 
affected by the project.  For this analysis, only residents of Milton, especially those 
residents requiring relocation, were considered for potential environmental justice 
impacts. 
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Socio-economic and Environmental Justice Impacts from the No Action 
Alternative 
 
Under the No Action Alternative, a levee would not be constructed to protect residents of 
Milton from flooding.  Future flooding could result in major social and economic impacts 
to Milton, such as residential and business structural damage and relocation, which 
could otherwise have been avoided by the presence of a project.    
 
The No Action Plan does not propose the relocation of any residential or commercial 
structures.  Thus, neighborhoods would remain intact and community cohesion would 
not be impacted. 
 
Under the No Action Alternative, federal funds would not be used to perform flood 
reduction measures in the project area, and thus the requirement to comply with 
Executive Order 12898 would not be triggered.  However, the No Action Alternative 
could have disproportionately high or adverse effects on Milton’s low-income populations 
as residential properties located near Mud River continue to flood during heavy rains, 
potentially causing property damage. 
 
Socio-economic and Environmental Justice Impacts from Plan B 
 
Employment  Impacts 
 
The construction of the Plan B levee will be conducted in one distinct phase.  With Plan 
B, one business would be taken in accordance with the Uniform Relocation Assistance 
and Real Property Acquisition Policies Act of 1970, as amended (42 USC §4601 et 
seq.).  Considering, the relatively small residential and commercial size of Milton, the 
urban area affected may be considered moderately impacted.    
 
Since no new jobs would be created to operate and maintain the levee infrastructure, no 
economic impacts would occur as a direct effect of a project once the construction has 
been completed.  The protection offered by the levee would negate the need for flood 
insurance within the protected areas of Milton thus increasing disposal personal income, 
and may attract new businesses to locate within the protected area thereby potentially 
creating additional employment. 
 
Social Impacts 
 
Impacts to housing would result from the required relocation of 6 residences within the 
project construction area.  In accordance with the Uniform Relocation Assistance and 
Real Property Acquisition Policies Act of 1970, as amended, landowners of properties 
that must be acquired to construct a project would be compensated.  Displaced persons, 
including those who rent, would also be compensated for eligible moving expenses.   
These individuals could relocate to similar housing within Milton as available.  This 
impact may be considered moderate since after the 1997 flood, over 16 residences were 
relocated as a result of FEMA buyouts. 
 
Impacts to community services would be negligible.  No new students would be added to 
the local school systems and local fire and police services would not be stressed.  
Medical services would likely experience a slight increase in use due to the minor 
accidents typically associated with a large construction project located in the area.  
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Barring a major accident however, medical services would not be stressed beyond 
capacity. 
 
Community Cohesion 
 
A primary impact associated with Plan B is the potential loss of the parking area for the 
Cabell County Fair and the Pumpkin Festival resulting from the construction of the new 
Mud River channel. The Pumpkin Festival is an important community event that 
encourages the interaction of residents during the festival activities and during the 
planning stages of the event.  In addition to the local attendance, the Pumpkin Festival is 
Milton’s largest community event attracting thousands of visitors annually. If Plan B is 
implemented, ample parking would need to be provided in a different location or the City 
may not be able to accommodate the festival’s attendees.  (Refer to Mitigation Plan in 
Section 6.2.5). 
 
Although Plan B would impact the community cohesion of Milton due to the relocation of 
a few residents, it would produce overall positive benefits for the City through the 
implementation of flood reduction measures up to a 0.4% exceedance storm event (or 
250-year flood occurrence).  Reducing the impacts of large floods would substantially 
reduce personal and public costs associated with repairing damaged property and 
cleanup activities.  
 
Environmental Justice 
 
Increased flood protection as a result of the Proposed Action would decrease the risk of 
flooding in Milton for the 0.4% chance of exceedance event. Thus, the costly economic 
effects associated with flooding, such as the cost of repairs to damaged structures and 
property loss would be substantially reduced.  
 
Under Plan B, six residential and one commercial building would be displaced. These 
residences and businesses have been often flooded in the past during significant storm 
events.  
 
It is not anticipated that the Proposed Action would have a disproportionately high or 
adverse effect on minority or low-income populations.  Rather, the proposed project 
activities, including relocation, would provide beneficial impacts for Milton residents and 
business owners since they would ultimately reduce the potential for future property 
damage caused by flooding.   
 
Socio-economic and Environmental Justice Impacts from Plan D 
 
Employment Impacts 
 
The construction of the Plan D levee would be conducted in one phase.   
 
Since no new jobs would be created to operate and maintain the levee infrastructure, no 
economic impacts would occur once the construction was completed.  The protection 
offered by the levee may reduce insurance rates within Milton and may assist in 
attracting new businesses to the City, thus potentially creating more jobs for the 
residents of Milton. 
 



Lower Mud River at Milton, WV           Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 

5-53 

Social Impacts 
 
Social impacts under Plan D would be significant compared to those of Plan B.  There 
are 29 residences and six businesses located within the real estate taking area of Plan D 
which would be displaced.  Impacts to community services would be similar to those with 
Plan B.   
 
 
Community Cohesion 
 
The primary impact to community cohesion associated with Plan D is the displacement 
of several structures including 23 residences in Harbour Trailer Park, as well as six 
businesses located on the north side of Mud River. During interviews, community 
representatives were asked if residents in Milton would be willing to relocate from the 
areas that are repeatedly flooded. They answered by describing how the relocation of 
approximately 16 residences in response to the flood in 1997 was extremely stressful to 
the community since the close interactions among those neighbors was severely 
disrupted. The owner of Harbour Trailer Park responded further by commenting that his 
tenants would be reluctant to relocate due to the risk of losing the daily interactions 
among their neighbors. 
 
If Plan D is implemented, 29 residences and six businesses located on the north side of 
Mud River would be relocated. However, Plan D would not require relocation of parking 
areas and would not impact the annual Pumpkin Festival or the Cabell County Fair. Plan 
D would have significant impacts to community cohesion and would only provide flood 
protection for 5% chance (20-year) annual events.   
 
Environmental Justice 
 
Plan D would provide a lower level of flood protection and decrease the risk of flooding 
in Milton for 5% chance (20-year) annual event.  Consequently, the high costs resulting 
from floods of this magnitude, such as repairing or replacing damaged property, would 
be substantially reduced. Under Plan D, 29 residential homes and six businesses would 
be relocated. These homes have historically been flooded during significant storm 
events.  
 
Relocation of homes in response to past flood events has been deemed unfavorable 
among Milton residents (Harbour, pers. com., 2002). Plan D requires a greater number 
of property relocations, and the overall benefit to Milton is significantly reduced since 
flood protection measures would only protect against 5% chance (20-year) annual event.  
 
It is not anticipated that the Proposed Action would have a disproportionately high or 
adverse effect on minority or low-income populations.  Rather, the proposed project 
activities, including relocation, would provide beneficial impacts for Milton residents and 
business owners since they would ultimately reduce the potential for future property 
damage caused by flooding.   
 
5.5.10  RECREATIONAL RESOURCES 
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This section analyzes the impacts to recreational resources in the Milton area from each 
alternative.  The methodology for analysis is presented, followed by a description of the 
impacts from each alternative. 

Methodology 
 
The impacts resulting from each alternative were determined through comparison with 
the existing recreational resources available to the City of Milton.  Impacts to recreation 
resources would be focused in this location; however slight changes to region wide 
recreation resources may be experienced.  Impacts to recreational facilities were 
determined based on changes to the existing condition.  The method of quantifying 
usage impacts to recreation resources often consists of surveying users of the 
resources.  Such a survey is beyond the existing scope of this study, therefore usage 
impacts have been evaluated qualitatively.   

Recreational Resource Impacts from the No Action Alternative 
Under the No Action Alternative, a flood protection project would not be constructed for 
Milton.  Therefore, no changes would result to the existing recreational resources.  
Usage of existing recreational resources would not be affected.  However, none of the 
existing recreational resources would be protected from future flooding. 

Recreational Resource Impacts from Plan B 
Plan B would provide 0.4% chance of exceedance flood protection for Milton.  The 
primary recreational area that would be impacted under this plan is the parking area for 
the annual Pumpkin Festival and Cabell County Fair.  The undeveloped area would be 
impacted by construction of the relocated river channel.  This impact could be offset by 
utilizing one of the nearby borrow areas after construction is complete.  Another 
alternative would be coordinating with Festival planners and proposing corridors of 
parking throughout areas of the City and establishing a courtesy transportation system 
from these areas to main attractions of the festival.  
 
Impacts to other regional recreational resources would be minor.  No significant change 
in use of the Milton Little League Park would be expected; however, it would 
occasionally be flooded.  Boating, principally canoeing on the Mud River in Milton could 
decline slightly because of somewhat limited access to the river.  However regional 
usage of the river is not expected to change.     
 
Other recreational activities located north of the Mud River would be protected from flood 
events. 

Recreational Resource Impacts from Plan D 
Implementing Plan D would not have a significant impact on recreational activities in 
Milton.  A temporary impact could occur at the Pumpkin Festival parking field due to 
construction of the levee.  Overall flood protection for the City, including the areas 
frequently used for sports and recreation, would not be protected against floods greater 
than 5% chance of exceedance flood events, (about that of the 1997 flood).  
 
5.5.11  AESTHETIC AND SCENIC RESOURCES 
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This section discusses the potential effects of the Milton flood control project on the 
aesthetic and scenic resources of the project site and other potentially affected areas.  
The methodology for determining impacts is presented followed by a description of the 
impacts from each alternative. 

Methodology 
Changes in the natural environment, impacts on landmarks and cultural resources, and 
the design quality of the levee all affect the aesthetic and scenic qualities of the project 
area.  Direct impacts to landmarks and cultural resources are discussed in Section 5.5.8, 
Cultural Resources, and Section 5.5.10, Recreational Resources.  The effects on 
aesthetic and scenic resources are evaluated in terms of value, scale, and extent.  Value 
can be defined as benefiting, distracting, or leaving unchanged an individual’s sense of 
visual enjoyment.  The scale of the change can be either minor, in that it complements 
the existing scene, or major, in that it significantly alters or eliminates the existing scene.  
The extent of the change is a measure of the visibility of the constructed features and 
the number of people it affects. 
 
This analysis provides a general assessment of aesthetic and scenic impacts to the 
project area measured in terms of value, scale, and extent.  Impacts are discussed on a 
community-wide (Milton) and local scale.   

Visual Resource Assessment Procedure 
The Corps Visual Resource Assessment Procedure (VRAP) was conducted as a part of 
this study.  The VRAP process includes identifying the regional landscape, inventorying 
existing aesthetic resources, assessing visual impacts, obtaining public input, evaluating 
alternative plans, and forecasting with and without project conditions using visual 
simulations of design alternatives.  This procedure provides greater detail on the 
potential impacts to aesthetic and scenic resources and assists in providing appropriate 
aesthetic mitigation features in the design of the final selected plan.  Mitigation features 
could include but would not be limited to landscaping, and certain maintenance and 
design features that would integrate the project into the visual fabric of the community. 
(See Appendix D, Visual Resource Assessment.)  

Aesthetic and Scenic Resource Impacts from the No Action Alternative 
Under the No Action Alternative, no structural or nonstructural measures would be 
implemented by the Corps to protect Milton.  Therefore, there would be no impacts to 
aesthetic and scenic resources from construction of a flood control project.  Existing 
views of the water bodies would not be obstructed or altered.  Riparian areas would 
remain in private ownership and would not be altered by clearing or construction 
activities.  Further, in the absence of flood protection additional deferred maintenance 
and abandonment of businesses and residences is expected.  This process of decline 
due to flood damages and deferred maintenance would continue to degrade the visual and 
scenic quality of the community. 

Aesthetic and Scenic Resource Impacts from Plan B 
Under Plan B, a levee would be constructed along the north and south bank of the Mud 
River, crossing the Mud River at two locations and relocating approximately 4,084 feet of 
river channel.  A gate closure would be installed just north of the Mud River highway 
bridge on Mud River Road near the fairgrounds.  The levee would appear to have a 
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uniform top elevation along the length of the structure; however the actual height would 
vary relative to the topography.  The height of the levee would gradually increase from 
the tie-in with existing higher ground to a maximum of 26 feet at certain locations.  The 
majority of the structure would range in height from 17 to 21 feet.  The levee would have 
an average base width of 105 feet.  The existing river channel would be relocated to the 
south of the constructed levee through a new, naturally designed channel about 4,084 
feet in length. 
 
Only a small portion of the community would see the levee since the view would be 
blocked by vegetation, residences and other buildings.  Except for views down the 
streets that would be captured by the levee, those structures would be seen mainly by 
those landowners immediately adjacent to the levee alignment.  The public would see 
the levee by traveling on Mud River Road near the highway gate closure.  The most 
significantly impacted views would be along Mud River Road and U.S. Route 60 where 
the western section of the levee parallels the road.  Mitigation measures, such as 
landscaping, would significantly reduce the visual impacts of the project. 
 
Local impacts to aesthetic and scenic resources are more severe to property owners 
along the Mud River.  This waterway defines the boundaries of several properties 
throughout the community.  The construction of the levee would have significant impacts 
on these properties.  Several structures would have to be acquired to accommodate the 
levee.     

Aesthetic and Scenic Resource Impacts from Plan D 
Plan D includes the construction of a levee along the north bank of the Mud River.  Plan 
D would differ from that of Plan B for flood control measures, as no channel relocation 
would be required.  The levee would appear to have a uniform top elevation along the 
length of the structure; however the actual height would vary relative to the topography.  
The height of the levee would gradually increase from the tie-in with existing higher 
ground to a maximum of about 18 feet at certain locations.  The majority of the structure 
would range in height from 7 to 11 feet.  The levee would have an average base width of 
57 feet.   
 
With this alternative, people traveling through Milton on U.S. Route 60 on the eastern 
section of the project could see the levee across from Perry Morris Square.  Typically, on 
the western section of the project, the views would be similar to the views described for 
Plan B. 
 
The visual impacts of Plan D would be similar for many Milton residents except that for 
most of those residents traveling on U.S. Route 60 east of Mud River Road would have 
significant more visual impacts.  With Plan D, the scenery of the locale would be 
significantly altered, most noticeably from the removal of several businesses and homes; 
thereby the value of the aesthetic and scenic resources in the immediate area would be 
greatly diminished.  Thus, the scale and extent of visual modification with Plan D is 
greater than Plan B. 
 
5.5.12  HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE  
 
This section describes the potential waste management issues resulting from unearthing 
historic hazardous, toxic, or radiological waste (HTRW) disposal in the project area that 
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would need to be addressed prior to construction of the Milton flood control project.  The 
methodology for determining impacts is presented, along with a description of the 
potential impacts from handling, storage, transportation, and disposal of solid and 
hazardous waste. 

Methodology 
Prior to initiation of construction activities on the subject properties located within the 
Lower Mud River Flood Control Project, HTRW Investigations must be completed.  
HTRW investigations include evaluation of the potential for HTRW to be disturbed during 
construction of the Milton flood control project and the potential environmental 
impacts from the handling, storage, transportation, and disposal of such waste.    
 
Phase I HTRW Investigations are performed to identify the potential for contamination 
and determine the necessity for further investigations.  The cost of Phase I HTRW 
Investigations is considered project cost and cost shared in accordance with provisions 
of the Water Resources Development Act of 1986.   Phase I HTRW investigations 
consist of non-intrusive investigations to determine the potential for the presence of 
HTRW materials on properties within the project work limits. 
 
Phase II HTRW Investigations are performed on properties within the project work limits 
identified by the Phase I as having potential for the existence of contamination.  Phase II 
HTRW Investigations are intrusive and include site investigations and sampling and 
analysis to confirm the presence of hazardous substances.  The costs of Phase II 
Investigations are considered project cost and cost shared in accordance with provisions 
of the Water Resources Development of 1986.  If results of the Phase II Investigations 
confirm that HTRW contamination is present, responsibility and cost of further 
investigation and remediation of all hazardous substances regulated under CERCLA is 
that of the local sponsor and/or landowner and shall not be included as a project cost.  
Contaminated properties subject to remediation of HTRW substances must be 
remediated prior to construction activities at that site.   
 
HTRW investigations are performed in accordance with USACE regulations and by 
standards set by ASTM E 1527 - Standard Practice for Environmental Site 
Assessments:  Phase I Environmental Site Assessment Process and ASTM E 1528 - 
Standard Practice for Environmental Site Assessments:  Transaction Screen Process.  
 
Hazardous, Toxic, and Radiological Waste Impacts from the No Action Alternative 
  
Under the No Action Alternative, the Milton flood control project would not be 
constructed. Consequently, potential HTRW contamination and HTRW management 
issues would not be addressed as a result of this project. 
 
Hazardous, Toxic, and Radiological Waste Impacts from Alternative B  
   
Based on field observations, record review process, interviews and historical information 
there are seven properties (Tracts 7-18, 4-77, 4-78, 4-79, 7-8, 9-5.1 and 7-18) within the 
Milton area where potential HTRW concerns were identified.  An eighth area of concern 
is the Mud River.  Sampling and analysis has been performed on Tract 7-18 and at 
several locations within the Mud River.         
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Tract 7-18 is owned by Donald Chapman/former G & K Equipment Co.  It is located west 
of the Milton Middle School.  A Phase II HTRW Investigation was previously conducted 
for this site.  Polyaromatic hydrocarbons (PAHs) above the WV DEP Underground 
Storage Tank Division guidelines were detected at this site, along with iron and arsenic, 
which were detected above USEPA Region III Soil Screening Guidance.  Visual staining 
in various locations was also observed.  The site was recommended for further Phase II 
investigation activities.  At the time of this report, the site is currently being investigated 
by USACE contractors.   
 
Tract 4-77 (Mary Ball properties), and Tracts 4-78 and 7-8 (Jeff Jackson properties), are 
bounded by former service station property.  Phase II investigations are recommended 
due to the potential migration of petroleum contaminant from the former service station.   
 
Tract 4-79 (Farm House Stores) is located at 1605 West Main Street.  The site was the 
location of a former service station and there are no records of underground tank 
removal activities occurring at the site.  Due to a potential for petroleum contamination, a 
Phase II investigation utilizing a magnetometer survey in the area of the suspected tank 
area, in addition to soil and groundwater sampling and analysis, have been 
recommended.  
 
Tract 9-5.1 (Gary and Brenda Elkins property) is currently being utilized as a 
construction storage area.  Two leaking 55 gallon drums which have visibly stained the 
soils were identified at the site.  In addition, the entire site has been filled with material 
from unknown sources.  A Phase II investigation has been recommended due to the 
potential of unknown wastes may be located onsite.   
 
Tract 20C-8 is residential property which contains trash and debris including tires, roof 
shingles, abandoned cars bodies and other auto parts.  Although this property was 
included in the Phase I investigation, this site may or may not be located within the 
project work limits.  If it is determined that this site is located within the project 
boundaries, the debris and material would need to be removed from the property in 
accordance with all applicable state and federal regulations.  Removal of a minor 
amount of residential, household trash and debris may be removed as part of project 
costs.     
  
Tract 6-163 is the location of a former scrap metal business and contains numerous 
scrap metal parts stored in sheds and within the property boundary.  Prior to USACE 
involvement in real estate activities at the site, the sponsor and/or owner will be required 
to remove all debris and material from the property in accordance with all applicable 
state and federal regulations.  A visual inspection of the property will be conducted 
following disposal of the solid waste materials. 
  
The Mud River in the vicinity of the project work limits is also an area of concern.  
Analysis of the Mud River for fecal coliform was conducted during a previous Phase II 
investigation at several locations within the project work limits. The Mud River in the 
vicinity of the project work limits was recommended for further Phase II investigation 
activities.  At the time of this report, the site is currently being investigated by COE 
contractors.   
 
Prior to finalization of the Supplemental Environmental Impact Statement, all 
recommendations for further HTRW investigations for each tract will be completed.  
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Hazardous, Toxic, and Radiological Waste Impacts from Alternative D 
  
Since all the tracts described in Alternative B coincide with the CWL for Alternative D, 
the same recommendations will be pursued.  The areas of concern identified in 
Alternative B would be the same tracts of property which would be affected by 
Alternative D.   
 
 
 5.5.13  HEALTH AND SAFETY 
 
This section presents potential health effects of the proposed Milton flood control project 
on both workers and the public. The methodology for determining impacts is presented, 
along with a description of the impacts of each alternative.  

Methodology 
Occupational and public health and safety issues have been evaluated in the context of 
those activities with the potential to affect human health and safety.  The areas identified 
are construction noise and air emissions, as well as flooding.  Air quality, noise, and 
water quality considerations are addressed in other sections. 
 
Health and Safety Impacts from the No Action Alternative 
 
Under the No Action Alternative, the Milton flood control project would not be 
constructed. Consequently, there would be no construction noise or air emission impacts 
to workers and the public. However, the potential for large flooding events to impact 
public health and safety by exposing the citizens of Milton to disease, injury and death 
would still exist. 

Health and Safety Impacts from Plan B 
 
Plan B involves the construction of an earthen levee with part of the Mud River being 
relocated to protect Milton.  Typical worker impacts present in the construction industry 
would be expected from the construction of the proposed levee. During construction, 
compliance with Federal Occupational Safety and Health Administration (OSHA) 
construction safety standards will be the responsibility of the construction contractor 
selected for the project.  In addition, the contractors will be required to file a safety plan 
in accordance with the Corps’ “Safety and Health Requirements Manual”, EM 385-1-1.  
Compliance with these standards would provide for basic protection of worker health and 
safety during both construction and operation. 

 
The noise generated from construction of the levee could likely be perceived as loud to 
striking by residents within one-fourth mile of the project site, when compared to 
background noise levels.  As explained in Section 5.5.5, no damage to residents hearing 
would be expected; however, near Milton Middle School the noise could be significant 
when school is in session.  Workers, who would be the closest to the noise sources and 
therefore would be exposed to the highest noise levels, would be required to wear 
hearing protection under OSHA regulations.   
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Construction workers would potentially be exposed to dust and airborne emissions from 
routine activities such as welding, soldering, grinding, and cleaning operations. These 
exposures would be intermittent, but may be intense and would be evaluated at the time 
of construction. Appropriate health and safety measures would be implemented for all 
identified and anticipated hazards to worker health and safety. Therefore, the potential 
adverse impacts to worker health and safety during construction would be minimized.  
 
While the construction effects of the project are temporary, increased exposure to 
fugitive dust and NOx levels from the operation of heavy equipment can be associated 
with potential health effects.  For sensitive populations (e.g., school children at Milton 
Middle School) these effects could include aggravated asthma and an increase in 
respiratory symptoms like coughing and chronic bronchitis.  Any effects would be 
localized and would be reduced to the extent possible using appropriate mitigation 
measures such as watering of roads and active construction areas as required. 
 
Truck traffic from the borrow areas will not go through the city, but will utilize a haul road 
which will run parallel to the Mud River and go under Mud River Road Bridge minimizing 
impacts to local traffic.  Access roads associated with worker’s personal vehicles, 
construction materials and equipment drop off would be the only on-road traffic 
associated with the project.  Crossing guards would be required at the school and speed 
limits would be enforced to provide a safe environment during construction. 
 
With Plan B, construction of the levee would greatly reduce the impact of flooding events 
greater than the flood of record on Milton.  Floodwaters would be contained by the levee, 
but high volumes of storm water runoff from significant storm events within the interior of 
the protected area could cause some minor, nuisance flooding.  However, pump stations 
will be installed at Johns Branch and Newman’s Branch to maintain ponding levels 
below elevations where damage could occur. 
 
Because the sewage treatment lagoons located in the southern section of the project 
area would not be protected, any partially treated sewage present in these lagoons 
would overflow into the Mud River during a flood event, as is the current condition.  The 
lagoons are overtopped at low frequency flooding and the Plan B levee would have no 
affect on the flooding.   
 
Implementation of Plan B would have a significant positive impact on the reduction of 
flood hazard as well as the potential health and safety impacts associated with the 
aftermath of floods. 
 
Health and Safety Impacts from Plan D 
 
The health and safety impacts from Plan D would be the same as the impacts for Plan B 
for the Mud River portions of the levee. As with Plan B, Plan D would have a less of an 
impact on the reduction of flood hazard as well as the potential health and safety 
impacts associated with the aftermath of floods. 
 
5.5.14  INFRASTRUCTURE 
This section analyzes the impacts to the existing infrastructure in the Milton from each 
alternative.  The methodology for analysis is presented, followed by a description of the 
impacts from each alternative. 
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Methodology 
 
The impacts resulting from each alternative were determined through comparison with 
the existing infrastructure in Milton.  Impacts to the infrastructure of Milton would only 
occur in the project area due to construction of the levee and associated facilities. 
Infrastructure affected by the proposed alternatives includes sewer lines and lift stations, 
water lines, electric transmission and phone cables, and roadways.  New infrastructure 
that would be added as a result of the proposed alternative is also presented. 

Infrastructure Impacts from the No Action Alternative 
 
Under the No Action Alternative, a flood protection project would not be constructed for 
Milton.  Therefore, no changes would result to the City infrastructure. However, none of 
the existing infrastructure would be protected from future flooding. 

Infrastructure Impacts from Plan B 
 
Under Plan B, a levee, two pump stations, two sumps and associated pumps would be 
constructed and installed to protect Milton from flooding.  The new levee infrastructure 
under Plan B would consist of the following: 
 
• 8,312 feet of levee in Milton; 
 
• a 6.4-foot-high stop log gate where the levee crosses Mud River Road; 
 
• 4,048 feet of new river channel. 
 
The mechanical infrastructure added under Plan B would consist of pump stations at 
Johns Branch and at Newman’s Branch.   

The existing lift station and other sewer lines within Milton would require extensive 
relocation work due to levee construction.  Inasmuch as possible, sewer lines would be 
relocated to follow existing rights-of-way, primarily along city streets.  Sewer lines would 
necessarily be buried about 12-15 feet; therefore excavation work would be extensive.  
Furthermore, the sewer line and life station that crosses the Mud River, just west of Mud 
River Road Bridge near the fairgrounds, would have to be relocated because of levee 
construction.  This would require trenching in the river that would cause temporary 
disturbance to the river bottom in that area of the relocation.  Disturbance on both banks 
would occur during relocation, but would be temporary.  Work could be performed during 
low flow to minimize erosion.   
 
Water line relocation work would also be required during construction.  It would not be as 
extensive as sewer line work.  Telephone lines and power lines would also require 
relocation or abandonment in the area.   
 
Mud River Road would be impacted during construction of the gated structures but 
would not require abandonment or relocation.  Further impacts to these roads are 
discussed in Section 5.5.15, Traffic and Transportation.  Other local roads would provide 
access to any areas affected by the levee structure. 
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The sewage lagoons located south of the Mud River would not be protected from 
flooding under Plan B.  During periods of flooding, raw sewage may overflow from the 
lagoons and briefly contaminate downstream sections of the Mud River as would occur 
under current conditions (No Action).  These issues were previously addressed in 
Section 5.5.13, Public Health and Safety. 
 
 
 
 
Infrastructure Impacts from Plan D 
 
Under Plan D, a levee, two pump stations, two sumps and associated pumps, would be 
constructed and installed to protect the Milton from flooding.  The new levee 
infrastructure added under Plan D would consist of the following: 
 
• 6,672 feet of levee in Milton. 

 

The mechanical infrastructure added under Plan D would consist of pump stations at 
Newman’s Branch and at Perry Morris Square.   

 
The impacts to sewer and water lines, telephone and power lines, and the sewage 
lagoons from Plan D would be the same as from Plan B.   
 
5.5.15  TRAFFIC AND TRANSPORTATION 
 
This section discusses the road and rail transportation impacts from the construction and 
operation of the each alternative.  The methodology for assessing the impacts is also 
discussed.  Since the railroad is not currently in operation in the project area, no impacts 
would occur to rail traffic and transportation from any Plan Discussed.  Impacts to the 
streets and railroad itself are discussed in Section 5.5.14, Infrastructure.  

Methodology 
Impacts are analyzed in comparison to the existing traffic conditions presented in 
Section 4.14.  The analysis establishes travel routes for construction vehicles and 
examines the impacts to existing traffic along these routes.  It is expected that the major 
traffic impacts would be temporary and occur during construction of the proposed 
alternatives.  Other than for occasional maintenance of the flood gates, it is expected 
that traffic impacts would be minimal.  During flood events, traffic would be disrupted 
during closure of the flood gate on Mud River road, however, typically during past flood 
events, traffic was disrupted on both Mud River road and U.S. Route 60.    
 
In addition, a significant amount of construction materials will be delivered to the project.  
The assumed distribution of trips to reach Milton is listed:  The period of construction 
would be from March through November, comprising 300 total days of work each year.  
To establish commuting periods and operational periods of trucks and assorted heavy 
equipment, several assumptions were made about the workweek.  The workweek was 
assumed to be a six-day week, with construction occurring Monday to Saturday, 8:00 am 
to 5:00 pm during November through March and Monday to Saturday, 7:00 am to 6:00 
pm during April through October.   
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Traffic and Transportation Impacts from the No Action Alternative 
Under the No Action Alternative there would be no impacts to traffic and transportation 
from construction activities.  Vehicle trips would occur at or near the same frequency 
detailed in Section 4.14 and no excessive delays would be experienced due to heavy 
truck traffic.  However, transportation impacts associated with flooding would continue in 
Milton. 

Traffic and Transportation Impacts from Plan B 
Approximately 7700 trucks (hauling 15 cubic yards of material per trip) would be 
traveling through Milton for the delivery of construction materials.  Materials for stone 
slope protection and granular fill are not available onsite.  Materials will be obtained from 
local commercial sources.  Other materials such as concrete, pumps, drainage pipes, 
and sheet pile would also be delivered to the site.  The local traffic patterns could be 
significantly but temporarily affected as there will only be four access roads to the 
project.  The access roads would be located across from Hillview Road, Mud River 
Road, Lower Creek Road and Abbott Street near the Middle School.   
 
All borrow (fill) material can be obtained within the CWL.  Transportation of the fill 
material would not involve Mud River Road or any other public road.  All material 
obtained within the CWL for the construction of the levee would utilize access bridges 
and haul roads that would be temporarily constructed onsite.  Fill material from the 
eastern portion of the site would be transported across Mud River at a temporary bridge 
east of Mud River Road and transported under the existing bridge to access the western 
portion of the project.     
 
Construction workers commuting to the project could also have a slight impact both 
arriving and leaving the site.   

Traffic and Transportation Impacts from Plan D 
Approximately 1100 trucks (hauling 15 cubic yards of material per trip) would be 
traveling through Milton for the delivery of construction materials.  Stone slope protection 
and granular fill material are not available onsite.  Other materials delivered onsite would 
be the same as Plan B.  The local traffic patterns would be significantly, but temporarily 
affected as there will only be four access roads to the project.  The same access roads 
would be utilized in Plan D and used in Plan B.   
 
Temporary bridges and haul roads would be constructed within the CWL similar to the 
description in Plan B, minimizing the hauling of materials on public roads. 
 
Construction workers commuting to the project would also have a slight impact both 
arriving and leaving the site.   

5.5.16  CUMULATIVE IMPACTS 

Evidence is increasing that the most significant environmental effects may not result 
from the direct effects of a particular action, but from the combination of individually 
minor effects of multiple actions over time (CEQ 1997).  The Council on Environmental 
Quality (CEQ) regulations implementing the procedural provisions of the National 
Environmental Policy Act (NEPA) define cumulative effects as “the impact on the 
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environment which results from the incremental impact of the action when added to 
other past, present, and reasonably foreseeable future actions regardless of what 
agency (Federal or non-Federal) or person undertakes such actions” (40 CFR 1508.7).  
The regulations further explain “cumulative effects can result from individually minor but 
collectively significant actions taking place over a period of time.” 
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Methodology 
 
The primary resources that are likely to have cumulative effects from other reasonably 
foreseeable future projects are water and ecological resources.  The cumulative effects 
to water resources occur primarily during high water events, when hydrologic conditions 
are altered by the flood control structures.  The water resource effects are based on a 
decrease of the floodplain of the Mud River.  The cumulative effects to ecological 
resources occur both during normal flow and high water events, and are primarily 
impacts to riparian habitats.  The following reasonably foreseeable actions are 
considered in the Milton flood control project cumulative impacts analysis. 
 
Cumulative environmental effects for the proposed alternatives were assessed in 
accordance with guidance provided by the President’s Council on Environmental Quality  
(USEPA, EPA 315-R-99-002, May 1999).  This guidance provides an eleven-step 
process for identifying and evaluating cumulative effects in NEPA analyses.  These 
eleven steps are grouped into three general phases:  scoping; describing the affected 
environment; and determining the environmental consequences. 
 
Scoping:  In this phase, the cumulative effects issues and assessment goals are 
established, the spatial and temporal boundaries are determined, and reasonably 
foreseeable future actions are identified.  In the current assessment, the cumulative 
effects issue is to determine if the sustainability of any of the resources is adversely 
affected, and the goal is to determine the incremental impact to key resources that would 
occur should Plan B be built. 
 
The spatial boundary for the assessment has already been broadened to consider 
effects beyond the Contractor Work Limits (CWL) of either alternative in the final array.  
The Mud River, above Milton, flows through a characteristically different topographical 
region.  The valleys upstream of Milton are steep sloped and drainage is mainly dentritic.  
Once the Mud River reached the Teays alluvium, the drainage typically changes to 
meanders through the valley floor sediment and is not constricted by steep hillsides.    
The spatial boundary being considered is the Lower Mud River watershed and adjacent 
areas in the ancient Teays River alluvium to its confluence with the Guyandotte River in 
Barboursville, West Virginia. 
   
The temporal boundaries considered are: 
 

• Past – mid 1900s because this is the approximate time of significant 
development established in the Milton area. 

• Present – 2003 when the decision on a specific flood control alternative is made 
and project is moved forward  

• Future – 2060, the year used for demonstrating the life expectancy of the project 
of approximately 50 years, after construction is complete (calendar year 2010). 

 
Projecting the reasonably foreseeable future action is difficult.  Clearly, the proposed 
action is reasonably foreseeable.  However, the actions by others that may affect the 
same resources are not as clear.  Resources that may be affected by either of the two 
alternatives include encroachment on the riparian corridor, the 100-year floodplain, and 
the Mud River, development pressures on terrestrial and aquatic environments, and 
potential archeological impacts.  Projections of those actions must rely on judgments as 



Lower Mud River at Milton, WV           Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 

5-66 

to what is reasonable based on existing trends and, where available, projections from 
qualified sources.  Reasonably foreseeable does not include unfounded or speculative 
projections.  In this case, reasonably foreseeable future actions include: 
 

• Impacts due to construction of Regional Airport (2010) that would be located more than 
10 miles southeast of the project area and could increase development and 
encroachment within the Teays Valley and the Mud River Watershed.  

• Continued growth in both population and encroachment on the riparian corridor and flood 
plain of the Lower Mud River. 

• Improvements to Interstate I-64 from 2 to 3 lanes. 
• Continued increase in tourism/recreation in Milton and area vicinity. 
• Continued existing land use patterns throughout most of the region of the Teays Valley. 
• Removal of the sewage lagoons located south of the Mud River 
• And continued application of environmental requirements such as those under the Clean 

Water Act. 
 
Geographic Information System (GIS) and Remote Sensing (RS) technologies were 
employed to analyze the radial urbanization of Milton over a temporal period and the 
extent of land that would be available for development as a result of the proposed 
federal action.  
 
The remotely sensed data consisted of aerial and satellite imagery. Aerial photography 
from 1938, 1971 and 1997 was obtained from the West Virginia Geologic and Economic 
Survey and Ikonos 4 meter multispectral satellite imagery captured in February 2003 
was used for determination of radial urbanization. The Ikonos data was also used for 
comparison of current urbanization and developable land if the proposed action is 
constructed. The spatial boundaries included the area within the FEMA 100-year 
floodplain from the upstream near the Georgia Avenue area to the downstream limit of 
the proposed project (Table 5-11).  The area within the FEMA 100-year floodplain is 
approximately 576 acres.  Refer to Figure 5-13. 
 
In 1938, approximately 19% of the floodplain was developed in the core area of Milton 
(north of the Mud River).  By 2003, development has spread in all directions within the 
study area with vacant land in the business and residential areas.  The “with” project 
action for either alternative would leave approximately 11.7 acres available for 
development.  The significant increase of urbanization of the floodplain from 1938 to 
1971 does not coincide with any population increases to the Milton area.  Refer to Figure 
5-12. 
 

Table 5-11  Development within the 576 acre FEMA Floodplain 
 

Year Radial Urbanization (acres) Floodplain Developed 

1938 111 19 % 
1971 206 36 % 
1988 286 50 % 
2003 318 55 % 

 
The same baseline photographs and satellite imagery was used to analyze the Lower 
Mud River Watershed floodplain development on Open/Agricultural and Riparian areas.  
Only 1938 and 1997 data were available. 
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Table 5-12  Lower Mud River Watershed Floodplain Development 
 

Land Use Type 1938 Acreage 1997 Acreage Acreage Difference 
1997-1938 

Total Acreage 1731* 1683.9*  
Open/Agricultural 1016.3 566 -450.3 
Riparian 511 644 +133 
Urban/Residential 123.6 197 +73.4 

  *Total Acreage differences from 1938 to 1997 may be considered negligible due to error associated with introducing  
    1938 aerial photos into GIS. 
   
Total acreage of Open/Ag land use decreased from 1016.3 to 566 acres.  Some of this 
decrease can be attributed to Urban/Residential development and some can be 
attributed to infrastructure development in the study area (railroads, sewage lagoons, 
interstate highways, etc.).   
 
With the foreseeable future actions, in addition to the proposed project, the trend for 
Open/Ag land encroachment will continue as level land becomes scarce in the 
watershed and within the Teays Valley.   
 
Plan B will permanently utilize 21.7 acres of Open/Ag land within the CWL.  Plan D will 
permanently utilize 5 acres of Open/Ag land within the CWL. 
 
Total acreage of riparian land use increased from 511 to 644 acres over the time period.  
This increase may be attributed to decline of Open/Ag acreage, therefore allowing 
succession to take place on the riverbanks and adjacent properties.   
 
With the foreseeable future actions, in addition to the proposed project, the trend for 
riparian acreages to increase may decline or even be reversed as the pressures of 
Urban/Residential development will continue as level land becomes scarce in the 
watershed and within the Teays Valley.   
 
Plan B will permanently utilize 18.43 acres of Riparian land within the CWL.  Plan D will 
permanently utilize 11.64 acres of Riparian land within the CWL. 
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Figure 5-12  Forecast of development within the FEMA floodplain around Milton 
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Transportation infrastructure development in the late 19th century with the construction of 
railroad lines started the fragmentation of habitat and channel modifications to portions 
of the Mud River. The portion of the Mud River within the geographic scope is 
approximately 21 miles.  In determining past, present and future channelization of the 
Mud River and its tributaries spatial patterns of the river were evaluated for linear and 
anomalous trends in flow that did not correspond to physical parameters (i.e. 
topography, bedrock, etc.).  
 

Figure 5-13  100-year floodplain within the immediate project area 
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Figure 5-14  Extent of development within the floodplain in 1938 
 

 
 
 

Figure 5-15  Extent of development within the floodplain in 2003 
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Figure 5-16  Channel Modifications to the Mud River up to 1997 
 

 
 
Modifications to the Mud River are primarily correlated with railroad construction. Smaller 
reaches of the river are modified for construction or upgrades to roadways. A total of 2.5 
miles of the Mud River and its tributaries have been channelized.  Most of this work is 
isolated in an historical context with no considerable trend for further modifications. 
However either alternative would require additional modifications to the Mud River. 
 
5.5.17  UNAVOIDABLE ADVERSE IMPACTS 
 
The construction of either Plan B or D would have some unavoidable adverse impacts in 
the project area.  Noise generated from construction activities would be an unavoidable 
adverse impact, but it will be temporary in nature. 
 
Lasting unavoidable adverse impacts would occur to the visual resources of the vicinity.  
Under either alternative, views that currently include the streams in the project area 
would be unavoidably restricted by the levee.   Views from the river, typically from 
recreational use such as canoeing and fishing, would be affected aesthetically  
 
Implementation of either alternative would cause the unavoidable long-term loss of some 
ecological habitat.  Similarly, the taking of houses and business structures is also 
considered an unavoidable adverse impact to the community.  In addition, some small 
loss in population could be attributed to the project for those whose houses would be 
taken.  Likewise economic and employment losses would be unavoidable for those 
businesses acquired for the project that did not reopen within the downtown Milton area 
or its vicinity.   
 
Each alignment design and ponding area was refined to minimize the amount of property 
needed to construct and maintain for functionality of the project, thus minimizing the 
number of structures required to be acquired for project implementation.  Areas 
restricted from development will be planted with native terrestrial species.   
 
In Plan B, the new channel would be designed to mimic the existing river; including 
physical features such a depth and width, rocks, root ads, oxbows and pools and riffles. 
 
A known archeological site on an initially proposed borrow site for both alternatives was 
identified.  The site was eliminated for use of borrow and that area will be utilized as a 
staging area for equipment and supplies.   



Lower Mud River at Milton, WV           Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 

5-71 

Fugitive dust emissions generated during construction will be suppressed using standard 
Corps mitigation measures.  However, the dust generated would be an unavoidable 
adverse impact. 
 
5.5.18  IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
 
This section describes the major irreversible and irretrievable commitments of resources 
associated with either Plan B or D.  A commitment of resources is irreversible when its 
primary or secondary impacts limit the future options for a resource.  An irretrievable 
commitment refers to the use or consumption of a resource that is neither renewable nor 
recoverable for use by future generations. 
 
The ecological habitat lost because of the levee construction would be irreversibly 
committed, as would any previously undiscovered cultural resources that may be 
encountered during construction. 
 
The primary irretrievable commitment of resources associated with either Plan B or D is 
the consumption of fossil fuels (gasoline, diesel, hydraulic fluid) by construction 
equipment, and to a much lesser extent, consumption of fossil fuels by maintenance 
equipment during operation. 
 
Materials used in the relocation of power, water, and sewer lines would also be 
irretrievably committed.  Similarly, concrete and steel would be required for the pump 
stations and gates.  However, at the end of its useful life, these materials could be 
recycled.  The stone used for stone slope protection and levee base has an indefinite 
useful life, however for the purposes of this analysis it would be irreversibly committed to 
the project. 
 
5.5.19  RELATIONSHIP BETWEEN SHORT-TERM USE OF THE ENVIRONMENT AND THE 
MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 
 
Because of the disruption caused by construction of either Plan B or D, there would be 
significant impacts on short-term uses of the environment in the project area.  
Implementation of either alternative would cause long-term loss of ecological habitat and 
associated productivity for those areas where levee infrastructure is placed and for 
borrow areas.  However, for both Plan B and D habitat riverward of the levee included in 
the proposed property acquisition would not be disturbed and could over the long term 
revert into more productive habitat. This and the creation of wetlands in the soil borrow 
and ponding area would contribute to the maintenance and enhancement of long-term 
productivity of the Mud River ecosystem.   
 
5.6  FINAL SCREENING CRITERIA 
 
The final screening of alternatives is based on an assessment of environmental impacts, 
economic impacts (costs and benefits), effectiveness (damages prevented by each 
plan), completeness (number of structures protected), and acceptability. 
 
5.6.1 ENVIRONMENTAL IMPACTS 
 
The Corps Planning Principles and Guidelines state that projects must be consistent with 
protecting the Nation’s environment.  Therefore, environmental consequences weigh 
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heavily in the final plan selection.  Following is a summary of the significant impacts from 
construction and implementation of the alternatives including No Action.  All impacts are 
summarized in Table 5-13, below. 
 
Those resource categories having significant impacts from Plan B are: ecological 
resources, noise and traffic.   Specifically, with Plan B about 1.9 acres of wetlands, 3.2 
acres of mixed hardwoods, 18.4 acres of bottomland hardwoods and 21.2 acres of old 
field habitats would be lost from construction of the levee and channel relocation.  In 
addition the loss of the natural stream channel, and the organisms that populate that 
section of stream.  Noise impacts will be significant but temporary near the Milton Middle 
School.  Traffic and transportation impacts would be significant; however, they would 
occur only during actual construction of the project.  Social impacts would be moderate 
as 6 residences, and 1 business would be acquired for project implementation.  No 
impacts to federally listed threatened and endangered species would be expected. 
 
Construction and operation of Plan D would result in impacts similar to those of Plan B 
except for greater social impacts.  The social impacts, including community cohesion, of 
the relocation of 29 residents and 6 businesses, would be significant for a small city like 
Milton.  Also, socio-economic resources would be affected as local residents would 
continue to maintain flood insurance and disinvestment in real property would be 
expected to continue.  With Plan D, about 1.8 acres of wetlands, 3.7 acres of mixed 
hardwoods, 11.7 acres of bottomland hardwoods and 18.5 acres of old field habitats 
would be lost.  Traffic and transportation impacts would be significant; however, they 
would be temporary and occur only during actual construction of the project.  In addition, 
the aesthetic impacts of the levee would be significantly greater and alter the visual 
resources of the area.  No impacts to federally listed threatened and endangered 
species would be expected. 
 
The No Action alternative would have impacts on socio-economic resources of Milton.  
Without flood protection, occupants within the flood plain would continue to maintain 
flood insurance and disinvestments in real property would be expected to continue.   
Further, the business climate in Milton would be expected not to significantly increase in 
the absence of flood protection.  Moreover, the risk to human health and safety from the 
continued threat of flooding would remain.
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Table 5-13  Summary of Environmental Consequences of the Alternatives 

Resource Category No Action Plan B Plan D 
Land Use -No change to land use would be 

expected within the project area.  
-Potential for increased 
development in undisturbed areas 
outside of town 
-Continued potential for frequent 
flooding would discourage 
investment and development 

-172 acres affected during 
construction 
-70 acres permanently used for levee 
infrastructure 
-15.2 acres converted from mixed 
hardwood and meadow for soil 
borrow area 
-Increased investment and 
development in flood-protected area 
expected 

-119 acres affected during 
construction 
-55 acres permanently used for levee 
infrastructure 
-15 acres converted from mixed 
hardwood and meadow for soil 
borrow area 
-Continued potential for severe 
flooding would discourage investment 
and development 

Topography/Drainage -No impact -Soil borrow area 
drainage/topography changed.  
Channel relocation and ponding area 
is major change drainage 

-Soil borrow area 
drainage/topography changed.   

Geology and soils -No impacts -Loss of prime farmland soils. -Minor impacts to prime farmland 
soils. 

 Air Quality -No impacts -Minor impacts of fugitive dust and 
vehicle exhaust emissions during 
construction. 

- Minor impacts of fugitive dust and 
vehicle exhaust emissions during 
construction 

Noise -No impacts -Significant, but temporary impacts 
during construction. 

-Significant, but temporary impacts 
during construction. 

Water Resources -No impacts -Permanent loss of natural stream 
channel. 

-Minor and only during construction. 

Ecological Resources -Continued encroachment on 
riparian and open/ag areas. 

-Significant on aquatic resources in 
location of channel modification. 
-1.9 acres wetlands, 3 acres mixed 
hardwoods, 18 acres bottomland 
hardwoods and 21.2 acres old field 
habitats 

-1.8 acres wetlands, 3.7 acres mixed 
hardwoods, 11.7 acres bottomland 
hardwoods and 18.5 acres old field 

Cultural Resources -No impact.  Any potential 
unrecorded resources would not be 
recorded.  Potential decline of 
property characteristics due to flood 
damage repair. 

-No impact. -No impact. 
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Table 5-13  Summary of Environmental Consequences of the Alternatives 

Socio-economic -Flood insurance still required by 
residences. 
-Potential business district decline 
due to continued flooding. 

-Some residents still require flood 
insurance. 
-Moderate impacts.  Acquisition of 6 
residences and 1 business could 
result in permanent loss of residents 
and/or business. 

-Flood insurance still required by 
residences. 
-Business district decline due to 
potential for continued severe 
flooding. 
-Major impacts.  Acquisition of 29 
residences, 6 businesses could result 
in permanent loss of residents and/or 
businesses.   

Recreation -Potential for continued growth in 
recreation activities. 

-Impacts to parking at festival 
location. 
-No protection to Little League Fields. 

-No protection to Little League Fields 
and limited protection to other 
recreational facilities in City. 

Aesthetics - Add deferred maintenance and 
abandonment of businesses and 
residences.  

-Minimal impacts due to location of 
levee. 

-Moderate impacts due to proximity of 
levee to U.S. Route 60. 

HTRW  -No impact. -No impact. -No impact. 
Health & Safety -Continued threat due to flooding 

events. 
-Minor impacts during construction 
especially from truck transport of 
materials.  
-No impacts due to future flooding 
events north of Route 60. 

-Continued threat because of 
potential for severe flooding. 
-Minor impacts during construction 
especially from truck transport of 
materials. 

Traffic & 
Transportation  

-Impacted during flood events 
throughout the area. 

-Limited access to south side of levee 
during flooding events. 
-Major impacts during construction 
activities of delivery of materials. 

-Limited access during flood event 
throughout the area  
-Temporary significant impacts during 
construction activities delivery of 
materials. 
 

Cumulative Impacts -Continued impacts on open/ag and 
potential riparian encroachment. 

- Minor impacts to 21.2 acres of 
open/ag field which is 3.7% of 
remaining open/ag fields. 
-Minor impacts 18 acres of riparian 
lands which is 2.8% of existing 
riparian corridor. 

- Minor impacts. 18.5 acres of 
open/ag field which is 3.2% of existing 
open/ag fields.  
-Minor impacts to 12 acres of 
riparian lands which is 1.8% of 
existing riparian corridor. 
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5.6.2 ECONOMIC IMPACTS 
  
The costs and benefits for the final alternatives, Plan B and Plan D, are summarized in 
this section.  Project first cost represents the total monetary expense to plan, design, 
and construct each levee plan.  The base year for economic analysis is 2012, which is 
the earliest estimated completion date for either plan. The construction period for Plan B 
is estimated to be 4 years – 2008 to 2012, while the construction period for Plan D is 
estimated to be 3.5 years – 2008 to 2012.  Both benefits and costs are expressed in 
October 2003 prices.   
 
First Cost 
 
First cost for Plan B and Plan D are summarized in Table 5-14.  Costs are provided for 
each feature code of accounts which includes contingencies.  With the availability of 
more detailed engineering and design data, the cost estimates have been revised to the 
baseline level.  The additional data has resulted in significant revisions to the cost 
estimates for lands and damages, relocations, and levee embankment utilized for plan 
optimization in Section 5.4.3 (Table 5-5).  Baseline cost estimates have not been 
prepared for the other plans in the final screening; however, the overall costs of these 
plans have been reviewed relative to the changes for lands and damages, relocations, 
and levee embankment for Plans B and D.  Although the costs of all the alternative plans 
have increased, it is evident that the relative ranking of plan economics remains the 
same and Plan B is the NED plan.  Also, Plan D remains the environmentally preferred 
plan.  Detailed cost for all sub-feature items are provided in the Baseline Cost Estimate 
in the Engineering Appendix to this report, Tab VII.  First cost includes project 
construction costs, real estate acquisition, environmental mitigation, and planning, 
engineering, and design.  Economic cost is the first cost minus the cost of the Feasibility 
Studies or sunk cost. 
 

Table 5-14  First Cost of Final Plans 
Millions - October 2003 Price Level 

 
Feature  Item Plan B  Plan D  

01  Lands and Damages  $4.47 $ 4.43 
02  Relocations $4.54 $ 4.54 
06  Fish & Wildlife Facilities  $1.56 $1.56 
09 Channels and Canals  $0.90 $0.00 
11  Levees and Floodwalls $18.47 $14.01 
13  Pumping Plants  $3.81 $3.81 
18 Cultural Resources $0.30 $0.25 
19 Buildings, Grounds & Utilities $0.52 $0.52 
22 Feasibility Studies  $4.35 $4.35 
30  Engineering and Design $4.38 $ 3.61 
31  Supervision and Admin $2.20 $1.94  

 TOTAL FIRST COST $45.50 $39.02 
 Less Sunk Cost $4.35 $4.35 
 ECONOMIC FIRST COST $ 41.15 $ 34.67 

 
 
 



Lower Mud River at Milton, WV           Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 

5-76 

Annual Cost and Benefits 
 
The annual costs for the final plans are the summation of the annualized economic cost 
and estimated operation and maintenance cost.   Annual costs include interest and 
amortization charges on the investment cost and have been computed using an interest 
rate of 5 5/8 % and an economic life of 50 years.  The estimated O & M costs are based 
on actual cost experience for similar local flood protection projects constructed by 
Huntington District.  These costs include maintaining the earthen levee and operating 
the pump stations and the gate closures. The O & M costs are shown in Table 5-15.   
 
The benefits for each of the final plans represent flood damages prevented up to the 
designed level of protection for each levee project expressed in annual values.  Benefit 
categories include residential, commercial, personal property, utilities, transportation, 
and reduction of emergency cost.  The benefits were computed over a 50-year period 
using standard discounting procedures and an interest rate of 5 5/8 %.  A summary of 
average annual benefits, average annual costs, net benefits, and benefit-to-cost ratio are 
presented in Table 5-15.     
     

Table 5-15  Summary of Benefits and Costs  
 

Item  Plan B  Plan D  
Economic First Cost  $41,151,000 $34,675,000 

Interest During Construction $10,456,000 $10,212,000 
Total Investment Cost $51,607,000 $44,887,000 

Annualized (5-⅝%, 50 yrs) $2,903,000 $2,525,000 
Annual O & M $38,000 $32,000 

Total Annual Cost $3,142,000 $2,732,000 
Expected Annual Benefits $4,144,000 $2,909,000 

Net Benefits $1,002,000 $177,000 
Benefit Cost Ratio 1.32 1.06 

 
5.6.3  EVALUATION CRITERIA 

 
Efficiency  
 
Efficiency is the extent to which an alternative plan is cost effective in alleviating 
identified problems.  Efficiency generally is associated with the plan having the greatest 
net benefits, but it extends beyond NED criteria.  The most efficient plan is the least 
costly means of achieving planning objectives when all outlays are considered, both 
monetary and non-monetary.  Plan B has the greatest net benefits and in accordance 
with Corps guidance is the NED plan.  This plan results in significant environmental 
impacts; however, mitigation of the negative impacts has been accounted for in terms of 
monetary and non-monetary resources.  Benefit-to-cost ratios (BCR) are another means 
of evaluating the efficiency of a water resource project.  Plan B has the highest BCR 
(1.3), while the BCR for Plan D is 1.06.  In terms of Corps criteria for project evaluation, 
both Plans B and D are reasonably efficient.   
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Effectiveness 
 
Effectiveness is the extent an alternative plan alleviates identified problems and 
achieves the planning goals.  It generally describes the physical attributes of the 
alternative plans.  An effective plan is one that is responsive to the wants and needs of 
the citizens, and makes significant contributions to the planning objective.  Plan B is the 
most effective in that it protects 98% of the structures that would be damaged by the 1% 
annual flood, and provides protection up to the 0.4% annual flood.  Annual residual 
damages would be approximately $157,000 for a reduction of 96% of the without project 
conditions.  Plan D is not as effective because it only provides protection against those 
floods which have an estimated return frequency of 20-years, such as the 1997 flood, 
Due to the large number of structures and city infrastructure that would be left 
unprotected, the annual residual damages would be $1.3 million, which constitutes a 
considerable risk for the people and property in Milton.  In addition to the fact that a large 
portion of the City of Milton would be left unprotected by Plan D, the structures that are 
protected (those in the 20-year floodplain) would still be to subject to flooding by 
overtopping of the levee by higher level events.  Using accepted flood frequency 
analysis, the Plan D levee would have the potential for overtopping at least four times 
during 100-years, or potentially twice during the economic life of the project.  (These 
numbers are based on statistical probabilities and the actual number of overtopping 
events could be greater or less than the potential stated above.)    
  
Acceptability 
 
Acceptability is the viability of the alternative plan with respect to acceptance by 
state and local entities, project sponsors, and the public, and compatibility with existing 
laws, regulations, and public policies.  There are two primary aspects to acceptability.  
One is the ability to implement the project, meaning it is feasible in the technical, 
environmental, and economic sense.  To be acceptable to state and local entities as well 
as the public, the plan has to be achievable.  There are many factors that can make a 
plan infeasible, such as technical (engineering or natural), economic, environmental, 
social, political, legal, and institutional.  If a plan cannot be developed for any legitimate 
reason it is not feasible.  The other aspect to acceptability is the satisfaction it brings to 
people – the sponsor as well as the public at large.  However, the fact that a particular 
plan has opposition or is not the favored plan of the non-Federal sponsor does not make 
it unacceptable.  Opposition may make a plan unpopular or difficult to develop, but not 
necessarily unacceptable.   
 
Plan B fully meets all the criteria for acceptability.  It is engineeringly, economically, and 
socially feasible, and there are no legal or institutional constraints.  It is unpopular from 
an environmental standpoint because there are significant impacts to aquatic habitat 
associated with a loss of natural stream channel.  However, the impacts can be 
mitigated by specific measures incorporated in the project development plan.  During the 
monthly update and scoping meetings since November 2002 with the project sponsor 
and citizens action group, each plan was presented to the public and Plan B is the first 
choice of the project sponsor and the local citizenry, because there are minimal impacts 
to businesses and residences in the City of Milton.  Plan D meets most of the criteria for 
acceptability.  The plan is economically feasible and implementable, however there are 
physical (natural) constraints which limit the level of flood protection to that of the 1997 
flood, estimated to be a 20-year event.  Because of the significant risk (residual 
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damages) associated with the plan and the potential for more frequent overtopping, Plan 
D is the second choice of the public.   
 
5.6.4  PLAN SELECTION 
 
Two flood control levees have been carried forward as the final alternative plans for 
providing flood protection to the City of Milton.  The primary planning objective was to 
develop the most economically feasible plan (NED) and the most environmentally 
acceptable plan to reduce flood damages at Milton.  Plan B provides a high level of 
protection, but includes modification to the Mud River channel.  Plan B has the greatest 
net benefits and is the NED plan.  Plan D provides a lower level of protection, only to the 
approximate elevation of the 1997 flood; however, the project first cost is about 30% less 
than Plan B.  Although Plan D affects several businesses and residences, the impacts 
on the natural environment are minor; therefore it is the environmentally preferred plan.   
 
Corps planning guidance stipulates that the recommended plan must have incremental 
benefits in excess to cost (net benefits and positive BCR) and the recommended plan 
must provide the maximum net benefits unless there are significant reasons otherwise.  
Both Plan B and Plan D are economically feasible with substantial net benefits.  Plan B 
provides a higher level of protection and much greater net benefits than Plan D.  There 
are significant environmental impacts associated with construction of Plan B, but these 
impacts are fully offset by special measures in the mitigation plan.  Plan D does not 
provide a high level of protection, but would protect most of Milton from a recurrence of 
the 1997 flood, with 90% assurance.  The environmental impacts of construction are 
minor and the cost of the project is about 30% less than Plan B.   
 
In consideration of the above, that Plan B provides the highest level of flood protection, 
has the greatest net benefits, and all significant environmental impacts are mitigated by 
special project features, Plan B therefore is the selected plan.  Table 5-16 provides a 
summary comparison of the final alternative plans in support of the selection of Plan B.   
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Table 5-16  Milton Local Protection Project 
Summary Comparison of Final Alternative Plans 

 
 No Action Plan B  Plan D  
1.  Plan Description Without project 

condition / no flood 
protection. 

Levee at Milton with Mud 
River channel 
modification.    
High Level Protection 

Levee at Milton along 
north bank of Mud 
River.  Low Level 
Protection  

2.  Economic Analysis 
     A.  Project cost $0 $41.15 M  $34.67 M 
          Federal NA $30.86 M $26.00M 
          Non Federal NA $10.29 M $8.67 M 
     B.  Real Estate NA $4.47 M $4.43 M 
     C.  Annual Cost NA $3.14 M $2.73 M 
     D.  Annual O&M NA $38 K $32 K 
     E.  Annual Benefits $0 $4.14 M $2.91 M 
     F.  BCR NA 1.3 1.06 
3.  Environmental Impacts 
A.  Surface Water Existing quality will 

continue. 
Significant, permanent 
modifications along 4,084 
feet of Mud River.   

Minor impacts only 
during construction. 

B.  Aquatic Resources Existing quality will 
continue.   

Significant impacts along 
4,084 feet of natural 
stream channel.   

Minor impact.  Existing 
quality should continue.  

C.  Terrestrial  
Resources 

Existing quality will 
continue  

Significant impacts from 
loss of 3.2 acres of mixed  
hardwoods, 18.4 acres 
bottomland hardwoods 
and 21.2 acres old field 
habitats. 

Impacts from loss of 3.7 
acres mixed 
hardwoods, 11.7 acres 
bottomland hardwoods 
and 18.5 acres old field 

D.  Cultural and 
Archeological  
Resources 

No impacts. Moderate impacts only 
during construction.   

Major adverse impacts 
to residential and 
commercial structures 
along north river bank.   

E.  Recreation 
Resources 

No impacts. Minimum impacts to 
parking at festival location 
and fairgrounds area and 
river access restriction. 

Minimum due to river 
access restriction. 

F.   Aesthetics No impacts. Visual impacts from 
earthen levee and stream 
relocation.   

Visual impacts from 
earthen levee.   

G.  Wetlands  No impacts.   Loss of 1.9 acres 
wetlands.  

Loss of 1.8 acres 
wetlands.   

4.  Social Effects 
A.  Public Safety Significant flood 

hazard continues in 
Milton.   

Significantly reduced 
potential for property 
damages in Milton.   

Considerable reduction 
in potential for property 
damages in Milton.  
Flooding risk remains.   

B.  Community  
Cohesion 

Flood threat may alter 
town development.   

Construction requires 
relocation of water supply 
intake. Loss of 
residences & businesses. 

Loss of residences and 
businesses due to 
project construction. 
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Item No Action Plan B  Plan D  
C.  Business Activities  Business activities 

constrained by 
repeated flooding.   

Significantly improved 
conditions for businesses 
inside protection limits. 

Improved conditions for 
businesses inside 
protection limits.  
However, flood risk 
remains.   

D.  Recreational  
     Activities 

Fairground facilities 
and ball fields will 
continue to flood.   
 

Parking for ball field and 
fairgrounds impacted.    

No significant impacts.   
  

5.  Evaluation Criteria 
A.  Effectiveness          
(residual damages) 

No reduction in 
annual average flood 
damages of $3.6M.   

Residual damages = 
$157K, for a reduction of 
96% of the average 
annual expected 
damages.   

Residual damages = 
$1.3 M, for a reduction 
of 64%.   

B.  Flood Protection Significant damages 
begin at about 10-
year frequency.  Does 
not meet objectives.   

Milton protected to 250-
year frequency flooding.  
Meets all objectives.   

Milton protected to 20-
year frequency 
flooding.  Meets some 
objectives.   

C.  Minimize 
Environmental 
Impacts 

Habitats are not 
affected.   

Plan mitigates impacts 
from channel relocation. 

Plan mitigates social 
and environmental 
impacts.   

D.  Acceptability  Not acceptable.  Does 
not meet planning 
constraints.   

Acceptable.  Meets all 
planning constraints.   

Acceptable.  Meets 
most planning 
constraints.    

 



Lower Mud River at Milton, WV    Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 
 

6-1 

6.0  SELECTED PLAN  
 
This section presents details for Plan B, which is the selected plan. It provides additional 
information on project design, baseline cost estimates, plan economics, mitigation 
requirements, and implementation of the plan.  
 
6.1  PLAN DESCRIPTION 
 
Plan B consists of an earthen levee that would protect most of Milton from flooding up to 
the 250-year flood level with a 90% certainty.  The levee alignment is 8,312 feet (1.57 
miles) long and would have an average height of 19.0 feet.  The levee embankment has 
a top width of 10 feet and side slopes of 2.5 to 1.  The project begins in east Milton 
approximately 1,350 feet east of the junction of Johns Creek Road and US 60. From the 
US 60 highway embankment  (Station 0+00) the levee extends southwesterly 
approximately 2,000 feet across a gravel pit before reaching Mud River (Station 20+50), 
then extends westerly across bottomland before again crossing Mud River channel 
(Station 39+50) and Mud River Road north of the bridge (Station 41+75).  A stoplog gate 
closure is provided across Mud River Road as part of the levee plan.  The levee 
embankment continues generally west and southwest for approximately 2000 feet along 
the north river bank to Newman’s Branch (Station 61+70), and then in a westerly 
direction along Mud River to high ground near the embankment of Abbot Street about 
500 feet south of US 60 (Station 83+12).  
 
The selected plan requires two relatively small pump stations, one at Johns Branch and 
the other at Newman’s Branch.  A 30,000 gpm pump station and gatewell would be 
constructed to permit the interior drainage from Johns Branch to be pumped out of the 
protected area in an event of a storm up to 100-year frequency.  A ponding area is 
created with Plan B in the area between the levee embankment, which is south of Mud 
River, and the existing river channel.  This area of approximately 13 acres has a ponding 
capacity of 245 acre feet. Because of the large storage capacity of this area, only a small 
pump station is required.  A similar size pump station is required where the levee 
crosses Newman’s Branch.  With ponding available along the creek, and with the 
construction of a small pond (2 acres), a total of about 88 acre feet of storage is 
provided.  Therefore, a pump station having a capacity of 30,000 gpm is sufficient to 
discharge the interior drainage from Newman’s Branch in the event of a 100-year storm.  
 
Plan B incorporates a section of new channel in the upper portion of the project above 
Mud River Road Bridge.  The levee alignment which extends across the bottomland 
rather than along the north river bank shortens the length of the project by approximately 
500 feet.  This alignment avoids acquisition of several businesses and residences along 
the river bank, but requires the construction of approximately 4,084 feet of new river 
channel.  The new channel would have a natural design, with as much sinuosity as 
practicable to simulate the existing stream.  The channel cross section would not be 
trapezoidal, but have a more natural  planform and profile.  The outer radius would need 
to be built with a stone toe section.  The upper bench would be planted with species that 
root adventitiously to achieve greater bank stability.  Vegetative species thus described 
will function to retain the soil on the upper banks.  The land area between the old and 
new channels would be utilized for ponding areas and mitigation purposes.  Details for 
the project mitigation plan are provided in Section 6.2.  
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The levee is designed to have a solid core with a pile cutoff wall.  It is estimated that 
364,000 cubic yards of material would be needed to construct the embankment. Much of 
the material for levee construction would come from excavation of the new channel 
section and two ponding areas near the pump stations. If additional construction material 
is needed, it would come from an identified borrow area of approximately 15 acres 
located just south of the new section.  See Figure 6-1 below. 
 
A water supply dam is located approximately in the upper third of the project area.  
Depths upstream of the dam range from 10 to 15 feet deep in the mid-channel, while 
downstream of the dam and for most of the project area the channel is approximately 2 
to 3 feet deep.  The water supply dam would be replaced in the new channel.     
 
Plan B requires the acquisition of 119 tracts of land consisting of approximately 145 
acres.  Real estate acquisition includes 6 residences and one business.  Relocations 
would involve sewer line, water line, telephone lines, and power lines within the project 
area.  
 

Figure 6-1  Selected Plan 

 
 
6.2 MITIGATION PLAN 
 
Corps of Engineers planning policy provides that a mitigation plan be developed for the 
National Economic Development (NED) Plan and for the selected plan if not the same.  
The following mitigation plan has been developed for Plan B, which is the plan that offers 
the greatest benefits at the least cost and is the Selected Plan. 
 
6.2.1  BASELINE CONDITIONS  
 
Most of riparian areas within the project area can be characterized as bottomland 
hardwood (BH) habitat.  Common species include silver maple (Acer saccharinum), 
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sycamore (Platanus occidentalis), box elder (Acer negundo), slippery elm (Ulmus rubra), 
and river birch (Betula nigra).  Much of this habitat type within the project area has been 
subject to disturbances such as occasional cutting and clearing.  As a result, fully mature 
stands are interspersed with areas of habitat that are in earlier stages of regrowth. While 
still supporting many of the same plant species, the canopy layer is not as dense, trees 
may not be as large, and a greater proportion of shrub and herb species are present.   
 
Mixed hardwoods (MH) are present in limited quantities near the termini of the project, 
adjacent to residential areas, and also along two tributaries north of the Mud River.  MH 
in the project area contain trees such as oaks (Quercus spp.), black cherry (Prunus 
serotina), beech (Fagus americana), sassafras (Sassafras albidum), tulip tree 
(Lireodendron tulipifera) and white pine (Pinus strobus).  The understory  vegetation of 
herbs and shrubs commonly includes hornbeam (Carpinus caraliniana), flowering 
dogwood (Cornus florida), poison ivy (Toxiodendrun radicans), spring beauty (Claytonia 
virginica), wood violets (Viola spp.), Christmas fern (Polystichum acrostichoides), briers 
(Smilax spp.), and trumpet creeper (Campis radicans). 
 
Open Agricultural (OA) habitats within the project area are generally grass or hay fields 
that are mowed at least annually, or areas that are planted with crops.   Corn appears to 
be the most common crop within the study area, although some areas have been 
planted with tobacco in the past.   
 
The Mud River is a warm-water, perennial stream that meanders along a relatively flat 
gradient of approximately 2 feet per mile through the project area.  Due to this low 
gradient, velocities are typically low in the river.  Riffles are infrequent and the river is 
characterized by the presence of long pools of varying water depths.  Consistent with its 
name, substrates consist mostly of silts and sands, and turbidity tends to be high.  A 
large amount of fallen timber and woody debris is present in the river, providing good 
cover and structural diversity.  A water supply dam is located approximately in the upper 
third of the project area.  Depths upstream of the dam range from 10 to 15 feet deep in 
the mid-channel, while downstream of the dam and for most of the project area the 
channel is approximately 2 to 3 feet deep.  Average width of the channel is 
approximately 60 feet.   
 
Two small tributaries flow through the project area on the north side of the Mud River.  
Johns Branch is located in the upper third of the project, while Newman’s Branch is 
located in the lower third.  Both streams have been heavily channelized within the 
proposed CWLs, and as a result do not provide high quality stream habitat.  However, 
less alteration has occurred in their upstream reaches, north of Route 60.  These 
streams have steeper gradients then the Mud River and have small riffle-pool 
complexes. Both streams are bordered by steeper slopes to their west and are at least in 
portion bordered by MH habitat.  Newman’s Branch is bordered by immature BH near its’ 
confluence with the Mud River.  A number of other small unnamed streams occur 
throughout the project area creating a total of approximately 9,400 linear feet of 
jurisdictional stream habitat.   
 
A large wetland complex exists on the north side of the river near the downstream 
terminus of the project.  The main portion of this complex consists of a palustrine 
forested (PFO) wetland that is dominated by sycamore, box-elder, black willow, and river 
birch.  Water purslane (Ludwigia palustrus) is common in the herbaceous layer.  At least 
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3.35 acres of this habitat type occurs within the Construction Work Limits (CWL).  This 
wetland extends south of the CWL, but that portion of the wetland was not delineated 
since it is located outside the CWL.  A 0.27 acre scrub-shrub (PSS) wetland occurs just 
northwest of the PFO wetland.  Another wetland complex occurs on the south side of the 
river in the upper third of the project and south of the old field habitat used for parking 
during the pumpkin festival.  This low lying sluice appears to be part of a remnant 
channel that follows a westerly-northwesterly meandering direction.  The southern-most 
portion of this sluice has been identified as a PFO/PSS wetland that is dominated by 
sedges (Carex intumescens), Pennsylvania smartweed (Polygonum pensylvaticum), 
buttonbush, and brambles.  The extent of this wetland was not delineated, however it is 
estimated that there are at least 10 acres.  Although the northern end of this sluice was 
not delineated as a jurisdictional wetland (it appears to have been plowed and mowed in 
the recent past and agricultural tile drains still appear to function), obvious differences in 
vegetation and topography are visually apparent.     
 
An open water habitat area occurs southeast of Milton Plaza that has been artificially 
created by the excavation of borrow and fill material.  The area is at least seasonally 
inundated and maintains a hydrologic connection to the river. While a limited amount of 
vegetation was present within the open water area at the time of the HEP, aquatic 
vegetation may become even more apparent during the growing season or may begin to 
colonize that area if disturbance is limited.  The Final Habitat Evaluation Procedures 
Analysis dated January 29, 2004 is located in Appendix B.   
 
6.2.2  POTENTIAL IMPACTS 
 
Future Without-Project Conditions 
 
Based on reviews of aerial photography and maps of the project area from 1938 to 
present, riparian habitats in the project area have generally increased somewhat in 
quantity and quality over time.  Abandonment of other areas, however has allowed for 
natural succession to old-field habitat.  Riparian areas have not been significantly 
disturbed and are maturing.   
 
Development within the 100-year flood plain has increased from 19% of the land area in 
1938 to approximately 55% in 2003.  Land use in the project area has not changed 
significantly over the past 50 years except for infrastructure improvements and 
recreational areas.  However, after the recent major flood events, 16 residential homes 
were purchased and removed by FEMA.  New construction is limited within the City 
limits by Cabell County Planning Commission.  More abandonment of properties would 
be expected due to the risk of future flooding and rising cost for flood insurance.  
Similarly, limited development along the streams in the project area would be expected.  
Therefore the quality, and perhaps quantity, of riparian habitat could be expected to 
improve, except for recurring floods that may destroy riparian habitat. 
 
Future With-Project Conditions 
 
Construction of Plan B, the selected plan, would result in impacts to wetlands, water and 
terrestrial resources and include direct habitat losses due to construction activities, 
drainage patterns, recreation and socioeconomic impacts.  The majority of the impacts 
are attributable to construction of the levee embankment, however excavation for a 
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relocated section of Mud River channel and a soil borrow would impact old-field or open 
agricultural and limited mixed hardwood habitats. 
All impacts to terrestrial habitats would occur within the CWL of the proposed project.  
Total length of the levee is about 8,300 feet.   About 69.9 acres would be used to 
construct the project, plus an additional 103.0 acres for construction work limits to either 
side of the levee.  The acreage occupied by the structure would be permanently 
affected.  Table 6-1, below, summarizes habitats that would be impacted by construction 
of the levee system.  Figure 6-2 shows the location of the jurisdictional wetlands that will 
be impacted. 
 

Table 6-1  Project Impacts for Floodwall/Levee and Channel Relocation  
By Habitat Type 

 
Floodwall        
  BH OW PEM OA PFO MH PSS 
Total 11.96 3.72 0.68 8.23 3.28 0.21 0.00
                
Acres 0.40 2.18 0.68 3.44 1.90 0.21 0.00
  0.53 1.54   1.89 1.38     
  2.83     2.11       
  3.89     0.80       
  0.66             
  0.09             
  0.65             
  0.01             
  1.53             
  0.61             
  0.59             
  0.18             
 
        
        
Channel Relocation       
  BH OW PEM OA PFO MH PSS 
Total 1.62 0.00 3.16 5.60 0.00 0.00 0.02
                
Acres 0.45   2.08 2.20     0.02
  0.33   1.08 0.63       
  0.59     2.06       
  0.21     0.70       
  0.05             
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Temporary Impacts       
  BH OW PEM OA PFO MH PSS 
Total 0.00 0.00 6.52 40.32 0.00 0.00 1.28
                
      1.86 0.86     1.28
      4.66 1.52       
        1.77       
        3.14       
        2.59       
        0.46       
        3.83       
        0.37       
        3.64       
        3.02       
        5.05       
        14.07       
                
        
        
        
Total for Floodwall, Channel Relocation, and Temporary 
Impacts   
  BH OW PEM OA PFW MH PSS 
Total 13.58 3.72 10.36 54.16 3.28 0.21 1.30
        

 
 

Table 6-2  Habitat Impacts within CWL of Floodwall/Levee 
 

Habitat Type Acres Impacted 
Wetlands 14.93 
--PEM 10.36 
--PFO 3.28 
--PSS 1.30 
OW 3.72 
OA 54.16 
MH 0.21 
BH 13.58 

 
 
 
 
 
 
 
 
 
 
 



Lower Mud River at Milton, WV    Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 
 

6-7 

Figure 6-2  Jurisdictional Wetlands 
 

 
 
 
6.2.3  IMPACT ASSESSMENT 
 
A Modified Habitat Evaluation Procedure (HEP) for the project area was conducted on 
January 14, 15, 2003 by a team of representatives of the Huntington District, US Fish 
and Wildlife Service and WV Department of Natural Resources.  All decisions were 
made in agreement with the agencies.  For a Modified HEP, habitat was rated on its 
overall suitability to support all wildlife which would be expected to use each cover type, 
and no evaluation species were selected.  A subjective value of one to ten was 
assessed on the suitability of the habitat to provide food, cover, and reproduction 
requirements for wildlife species that would be expected to use that habitat type.  Prior to 
rating each sample area, the team discussed components of each habitat type that 
would be evaluated when determining ratings.  For example, ratings for bottomland 
hardwood areas would be based on the presence of snags, mast production, estimated 
average Diameter at Breast Height (DBH) of existing trees, proximity to water, and the 
size of the area.  A value of 10 reflects optimum suitability for that habitat type in the 
region.  Final rating for each area was determined by averaging the ratings of all team 
members.  Since different criteria are used to rate each habitat type, ratings would only 
be used to compare sample sites within the same habitat type (e.g. a HSI of 10 for a 
Bottomland Hardwood sites is not the same as a 10 for an Open Agricultural site).  
Although this approach is based on the professional judgment of the team members and 
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is therefore, subjective, its value results from the consensus of all agencies involved in 
the HEP.  
    
The following terrestrial habitat types were identified within the project area: bottomland 
hardwoods, urban, mixed hardwoods, open agricultural and early oldfield.  Wetlands, 
streams and riverine and open water habitat types were also present within the project 
area. The team identified a number of unique habitat areas that although not classified 
as jurisdictional wetlands, provided many of the same functions and values, or were 
deemed worthy of special consideration. While these areas were not all rated, data were 
collected by the team for additional consideration.  In addition, RAPID Bioassessment 
Protocol Ratings were given to portions of the Mud River during Marshall Universities’ 
reconnaissance study and quantification of these areas has been incorporated into the 
Draft SEIS.  Impacts to wetlands, streams, and riverine habitat are regulated by the 
Clean Water Act.  
 
From the spring through the summer of 2003, a full Habitat Evaluation Procedure as 
detailed in the Service’s 1980 manual (ESM 102) was used to conduct an evaluation of 
habitats within the project area.  The interagency HEP team consisted of biologists from 
the Corps, the Fish and Wildlife Service, and the West Virginia Division of Natural 
Resources.  Habitat mapping of the project area was constructed using United States 
Geological Survey 1 meter color infrared digital orthophoto quarterquads.  Final field 
data was generated using GIS applications after which verifications were completed by 
the HEP team members.   
 
A total of 16 terrestrial evaluation areas were selected, including 6 bottomland hardwood 
areas, 6 open agricultural, and 1 mixed hardwood site.  One BH area outside the project 
area was evaluated as a reference location.  For the aquatic portion of the HEP, 3 
locations within the Mud River and 2 wetland sites were included.  The following eight 
terrestrial species were selected by the HEP team:  meadowlark, red-tailed hawk, 
eastern garter snake, red-spotted newt, downy woodpecker, fox squirrel, barred owl, and 
wood duck.  Four aquatic species were chosen including snapping turtle, green sunfish, 
mink, and green-backed heron.  The twelve evaluation species were representative of 
the following feeding guilds:  vertebrate and invertebrate carnivores, herbivores, and 
omnivores.   Field data were gathered during July and August of 2003.   
 
It is recognized that HEP values reflect site conditions present at a discreet point in time.  
Depending on present land use, OA habitats in particular could improve or decline in 
quality throughout the year.  A noticeable finding of the evaluation was the near-
complete absence of hard mast trees in the project area.  Mature floodplain forests in 
this region of West Virginia commonly contain a number of hickory, oak, beech, or black 
walnut trees.  The HEP team speculated that hard mast trees may have been selectively 
harvested by area residents.  While their absence did reduce the present BH habitat 
value, this deficiency could be addressed through extensive plantings of these species in 
the project mitigation proposal.  Concerning the overall height and maturity of trees 
within the project area, efforts to mitigate impacts for losses to these large trees will 
present a challenge to the interagency team.  High habitat scores for evaluation species 
such as barred owl and downy woodpecker confirm the importance of mature forests to 
these species.   
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OA habitats within the project area ranged in quality or value from low to high depending 
primarily on specific site conditions created by land use practices (mowing, grazing, 
plowing) during field evaluations.  Five of six sites were rated very high for red-tailed 
hawk, an indicator of the interspersion of habitat types in the project area.  The lack of 
shrub cover on OA habitats reduced ratings for the garter snake, whereas, those 
conditions are judged beneficial to the meadowlark.  Both of these species benefit from 
open areas that are allowed to develop tall grasses, but are occasionally mowed. 
 
Four species were selected for evaluation of the aquatic portion of the HEP.   
Ratings for the green sunfish in the Mud River were excellent, and habitat quality for 
mink, green heron, and snapping turtle ranged from good to very good.  The limiting 
factor for all aquatic species was the lack of aquatic vegetation to provide instream 
cover.  The presence of dense overhanging vegetation contributed to the high scores for 
the green heron and mink.  Accordingly, mitigation proposals for riverine aquatic habitat 
losses should include the revegetation of banks with trees and shrubs in any areas of 
the river that are cleared or relocated and the addition of sufficient woody debris to 
maintain the instream cover.  Mitigation for aquatic impacts is governed by Clean Water 
Act regulations, including Section 401 State Water Quality Certification.  However, the 
results of the aquatic HEP will be useful to ensure that proposed mitigation is at least of 
comparable quality as existing habitat.   
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Figure 6-3  Project Impacts 
 

 
 
 
6.2.4  ENGINEERING DESIGN AND CONSTRUCTION SPECIFICATIONS WHICH AVOID OR  
MINIMIZE EFFECTS 
 
Throughout the planning process, consideration has been given to minimizing 
environmental impacts through good engineering and design.  Although direct losses of 
certain habitats from construction are unavoidable, the levee alignment has been 
adjusted to maximize areas between the levee and the streams.  All lands acquired in 
fee or permanent flowage easement for project construction that are not permanently 
affected by the footprint of the levee would be developed,  enhanced, or preserved  to 
benefit wildlife resources in coordination with the U.S. Fish and Wildlife Service 
(USFWS) and West Virginia Department of Natural Resources (WVDNR).  Any project 
lands riverward of the levee would be enhanced to the extent possible to form a riparian 
border of Bottomland Hardwoods (BH).  Existing BH habitats could be widened, 
additional trees could be planted, and restrictive covenants placed so that certain trees 
would not be cut.  Specific examples of avoidance of impacts include the two of the 
jurisdictional wetlands located along Newman’s Branch and adjacent to the relocated 
river channel, as well as a 3+ acre segment of the primary borrow site to preserve 
existing eastern spadefoot toad breeding habitat.  The subject spadefoot population to 
be preserved is considered the largest of four populations discovered along the Mud 
River during environmental baseline studies.  Further, it is the only population existing 
within the CWL.   
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A relocation of a section of Mud River is a necessary part of the selected levee plan.  A 
natural channel design was determined to best aid in minimizing impacts from the 
channel relocation rather than utilizing a typical trapezoidal channel design.  Since the 
new section of channel will not be critically used for any type of flood conveyance, a less 
restrictive channel design was possible.     
 
The channel would be constructed in a manner that would require little maintenance.  
Dredging, clearing, snagging, or spraying to control vegetation within the channel would 
be avoided. The new channel would be constructed prior to initiating any instream work 
in the existing channel, and the abandoned channel would be dewatered during low flow 
periods in a manner that would minimize the loss of aquatic life.   
 
6.2.5  FORMULATION OF MITIGATION ALTERNATIVES 
 
This section discusses the formulation of necessary mitigation for impacts associated 
with the selected plan.  Aquatic mitigation requirements are based on replacement ratios 
typically used for Section 401 Water Quality Certification in West Virginia.  Terrestrial 
mitigation is based on habitat units. Mitigation for all habitat types should involve 
development of target conditions that describe the characteristics to be achieved within 
the mitigation area.   
 
Any contract issued for construction of the project should incorporate construction 
specifications regarding environmental conservation measures that the contractor should 
comply with during construction, as well as detailed maps of areas to be avoided.  Limits 
to the amount and timing of clearing, sediment and erosion control measures, 
restrictions in the nature and timing of instream work should also be included.  After 
mitigation features are constructed, annual monitoring should occur for at least five 
years to ensure that mitigation objectives are being met.   
  
Since the project sponsor is responsible for maintaining the project after construction, 
measures must be enacted to ensure that the sponsor will maintain and monitor 
mitigation areas in accordance with the established mitigation plans and proposed 
conservation easements.  The Project Cooperation Agreement should include language 
addressing conservation easements, maintenance of the mitigation area, and mitigation 
monitoring as part of the project inspection schedule.  The Project Cooperation 
Agreement should also specify who is responsible for any costs, contracting, and 
construction associated with repairs to relocated stream, mitigation plantings, and 
enforcement of conservation easements.  The Corps will obtain assurances that the 
project sponsor fully understands and supports these responsibilities.  Mitigation should 
be provided, and should remain effective, for the life of the project plus such additional 
time required for the adverse effects of the abandoned project to cease to occur.  
 
Terrestrial Mitigation 
 
Terrestrial mitigation would be developed primarily within the CWL where possible to 
produce 16 HU of OA habitats, and 14.2 HU of BH habitats.  Mitigation for terrestrial 
impacts would be accomplished by a combination of avoidance, preservation, planting 
native species, and acquisition of lands to fulfill these mitigation requirements.    
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Based on the 2003 full HEP, a total of 32.14 habitat units (HU) would be needed to 
mitigate terrestrial impacts.   This value was computed by multiplying the acreages for 
each affected habitat type by the appropriate HSI value from the 2003 HEP to determine 
the number of habitat units (HU) needed to mitigate impacts.  Table 6-5 shows the 
computation of habitat units required to mitigate terrestrial impacts. 
 
Mitigation for all habitat types would involve development of target conditions that 
describe the characteristics to be achieved within the mitigation area.  Target conditions 
will help to quantify the benefits that will occur, and could include parameters such as 
species diversity, percent cover, DBH of trees, or lack of disturbance.  After mitigative 
features are constructed, periodic monitoring would occur to ensure that mitigation 
objectives are being met. This procedure amounts to the adaptive management of 
mitigation lands.   Any contract issued for construction of the project would incorporate 
environmental conservation measures that the contractor would comply with during 
construction.  Limits to the amount of clearing, sediment and erosion control measures, 
and restrictions in the nature and timing of instream work would be included.  Table 6-6 
summarizes impacts to the resources and proposed mitigation for those impacts.  
 
Mixed Hardwoods 
 
Revised project designs have resulted in the avoidance of construction impacts to most 
of the 3.16 acres of the mixed hardwoods habitat at Milton.  This reduction was achieved 
by relocating the proposed borrow area from the knoll on the upstream end of the project 
near the Pumpkin Festival area to an aea on the south side of the river across from the 
corn maze.  Levee construction will impact 0.21 acres of MH at the downriver terminus 
of the project.  In return, 2.8 acres of MH habitat south of the new channel near the knoll 
on the upstream end of the project are to be preserved and enhanced and another 0.5 
acres could be created at the borrow site.  Enhancements will primarily consist of 
planting of hard mast species throughout the area.   
 
Bottomland Hardwoods 
 
Knowing of the difficulty in replacing mature BH habitat that has been negatively 
impacted, the mitigation proposal recommends avoidance of BH wherever possible.  The 
interagency HEP team identified areas that could be avoided, areas that could be 
enhanced with plantings of hard mast producing native species, and areas that could 
require replacement through acquisition.  Figure 6-4 depicts the proposed mitigation 
features for the preferred Plan B at Milton.  Project construction will avoid disturbance to 
2.8 acres of mature BH forest in the vicinity of the John’s Creek ponding area.  The 
USFWS identified this stand of trees as among those having the highest habitat value on 
the property.  In addition, 2 to 4 acres of former river channel will be graded and planted 
with native woody species and mast-producing species.  Most of the riparian corridor 
along the RDB of the abandoned channel will be preserved intact.  Near the mouth of 
Newman’s Branch and the Milton Middle School, approximately 3.6 acres of BH habitat 
will be preserved and enhanced.  The existing corridor will be preserved and landward 
acreage enhanced with plantings to the maximum extent.  The banks of the new river 
channel, approximately 8,400 feet in length, will be planted with BH and hard mast 
producing native species to establish buffers of 100 feet minimum widths. Low growing 
species such as black willow would also be planted along the banks of the relocated 
channel and in any areas of the original river bank that are cleared during construction.  
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Wood duck nesting boxes, as well as boxes for other appropriate bird species would be 
placed within all proposed BH mitigation areas.  It is anticipated that some fencing and 
signage could be a requirement in BH mitigation areas to restrict access by the public.  
Several areas outside the CWL have been identified as potential BH mitigation sites 
should it become necessary to purchase in fee or through conservation easements 
additional acreage to meet the HU’s for this habitat type.  One site consists of up to 
1,500 feet or 2.1 acres of existing river corridor just upriver of the beginning of the new 
channel on the LDB of the Mud.    Another proposed site which served as the BH 
reference area during the HEP evaluation is located south of Route 60 along the RDB 
approximately one-half mile downriver from the project.  Eight acres appear to be 
available at this location.  Across the river from the borrow site and along the RDB of the 
Mud River, 2.5 acres of BH will be acquired.  All together, a total of 40.08 acres of 
bottomland hardwoods are included in the proposed mitigation for Milton.   
 
Open Agriculture 
 
Project construction will directly impact 54.16 acres of OA and\or maintained habitat.  
This includes 13.83 acres that will be permanently affected by floodwall 
construction/channel relocation, and 40.32 acres that will be “temporarily impacted”.   
Temporary impacts are areas that will be disturbed as part of construction but will not be 
permanently located under the floodwall/relocated channel.  These impacts could 
include staging areas, haul roads, areas cleared in order to construct the floodwall, 
relocated river channel, or other project features, and borrow areas.  Some areas 
subject to temporary impacts such as the borrow area and areas adjacent to the 
relocated channel will be permanently converted to other habitat types.  Other areas will 
be restored or enhanced to their previous habitat type.   In areas subject to temporary 
impacts, mats will be placed for construction equipment to travel over. This action will 
minimize disturbance to soils and seed banks, allowing the areas to be more quickly 
restored after construction is completed.  The total acreage of this habitat type impacted 
is greater than anticipated in the DEIS because temporary impacts were not included in 
the initial calculations.  
 
Spadefoot toads have been identified in the downstream OA area on the south side of 
the river.  This area may be used as a source of borrow material for constructing the 
levee.  This borrow area is approximately 14 acres in size.  Based on field surveys of the 
area, the Corps has identified the location of the toads within this area and will avoid 
impacting this location.  A total of 2.3 acres will be set aside and maintained as 
spadefoot toad habitat.  The Corps will coordinate with the Service, the WVDNR, and Dr. 
Pauley, the species expert from Marshall University prior to finalizing construction and 
mitigation plans to ensure that the project will avoid impacting the toad and that the 
proposed mitigation will beneficially affect existing spadefoot toad habitat.  The 
remaining land within this borrow area will be converted into mitigation wetlands after the 
soil borrow is removed.   
 
A total of 9.6 acres of OA habitat that will be temporarily impacted will be restored to OA 
habitat after construction.  These areas should be able to quickly return to their previous 
condition through seeding with appropriate native plant mixtures.  By using seed 
mixtures with high percentages of native grasses and other species known to support 
meadow wildlife, and establishing a maintenance plan for seasonal mowing at scheduled 
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time periods for the benefit of migratory birds and other wildlife, these areas should 
provide high quality OA habitat at or above the level that they currently provide.  The 
interspersion of these areas among other riparian, BH, and wetland habitats will also 
increase their value for a variety of wildlife species.   
 
A total of 19.44 acres of OA will be preserved and enhanced through purchase and 
conservation easements.  These areas include 6.9 acres near the corn maze at the 
downstream end of the project, 10.6 acres on the knoll by the Pumpkin Festival area, 
and 1.93 acres within the Pumpkin Festival field.  Management plans should be 
established for these areas similar to the plans described for the restored OA areas 
described above.   
 
Preserving and restoring existing habitat would retain an average of 19.06 existing HU 
for OA species. Assuming the restored and preserved acres are enhanced to reach a 
1.0 HSI for target OA species, an increase of 13.86 HU of credit would also be provided.   
To fully mitigate for the loss of OA habitat, an average increase of 39.6 HU would be 
required.  The proposed mitigation plan does not meet this goal.  However, the 
unmitigated loss of OA HU is primarily the result of converting 28.42 acres of OA habitat 
into other habitat types (e.g. wetlands), as required for other aspects of project 
mitigation.  Any proposed development project will result in some conversion of habitat 
into other habitat types, and trade-offs will ultimately occur.  In this case, conversion to 
wetlands, riparian areas, and BH has been determined to be ecologically beneficial, as 
these habitat types are the natural community types expected around riverine systems.  
Maintenance of these types of habitats within the remaining floodplain may also serve to 
retain floodwaters and reduce induced flooding in developed areas downstream.  
However, the Corps or local sponsor should consider programs or easements to retain 
other existing OA habitats adjacent to the proposed projects, potentially including those 
subject to induced flooding as a result of the project. 
 
Wetland Mitigation 
 
The proposed project will impact a total of 13.12 acres of wetland type habitats.  The 
acres impacted of each wetland type and the proposed mitigation is shown in Table 6-3. 
 

Table 6-3  Acres of Wetland Impacts and Proposed Mitigation 
 

  Impacts Proposed Mitigation 

Wetland 
Type 

Acres 
Impacted 

Mitigation 
Ratio 

Acres 
Needed 

for 
Mitigation

Acres 
Created/ 

Enhanced
Acres 

Preserved 
PEM 6.1 2:1 12.2 12.91   
PFO 3.28 3:1 9.84 7.9 2.4 
PSS 0.02 3:1 0.06 0.33   
OW 3.72 1:1 3.72 5.5   

 
PEM wetlands will be impacted as a result of channel relocation.  In order to ensure that 
the proposed channel configuration is stable, the Corps has proposed to use a relic 
channel structure as the basis for the relocated channel.  The relic channel is visible in 
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aerial photography and is located within the “low swale area” that periodically retains 
water and is currently functioning as a PEM wetland.   This area is located within the OA 
field used for Pumpkin Festival parking, and is currently mowed at intervals throughout 
the year.  There is evidence that drain tiles have been installed in order to drain the area 
and convert it to OA habitat.   
 
The Service concurs with the idea of using the relic channel when constructing the new 
channel, since using natural channel designs are likely to result in a more stable channel 
configuration.   Once the channel is constructed the Corps proposes to remove the 
drainage tiles to restore the remaining PEM habitat.  These areas will also be enhanced 
through plantings of native PEM vegetation.    The Corps also proposes to create 5.4 
acres of PEM habitat within the proposed borrow area and 2 acres within the proposed 
ponding area for Newmanns Branch.   
 
A total of 3.28 acres of PFO habitat near the corn maze will be impacted by the project.  
The Corps proposes to create 5.5 acres of PFO habitat within the borrow area and 2.4 
acres within the Pumpkin Festival field near the relocated channel.  PFO habitats are 
difficult to re-create, and therefore have a high (3:1) required mitigation ratio.  Since the 
proposed mitigation areas will be near either the existing or relocated channel and will 
be subject to periodic flooding, there is a good chance that PFO wetlands will be 
successfully established in these areas.  All remaining undisturbed PFO wetlands within 
the CWL, a total of 2.4 acres, will be preserved through conservation easements.  
Generally under the State 401 certification, wetland mitigation credits for preservation 
are on a 10:1 basis, resulting in .24 acres of mitigation credit.  A total of 9.84 acres of 
PFO mitigation credits are required.  Currently, the Corps proposes 8.14 credit acres of 
PFO mitigation through combined creation and preservation.  This is 1.7 acres short of 
the required level.  However, the Corps is proposing an excess of 2.7 acres of other 
types of wetland mitigation over the required level.  Also, the Corps proposes to leave 
intact the current portion of the Mud River channel that will be relocated once the river is 
directed into the relocated channel.    
 
After the proposed portion of the Mud River is relocated, the current channel will be left 
intact and will not be regraded any more than necessary to construct the floodwall.  This 
area will then become part of the ponding area for Johns Branch.   The Corps proposes 
to replant this area into BH, however this area will still be subject to periodic flooding and 
may retain some standing water, making it conducive to the establishment of additional 
PFO wetlands.  As a result, the Service concludes that the comprehensive mitigation 
package as proposed by the Corps will substantially provide the required wetland 
mitigation goal.   
 
Open Water 
 
The project will impact 3.72 acres of OW habitat located within the old gravel removal 
area behind Milton Plaza.  This area is currently disturbed and has little aquatic 
vegetation.   The current plan does not include complete filling in of the existing open 
water sand pits located at the upriver project area along the RDB.  Approximately 5.5 
acres will not be filled, but will remain available for enhancement. Although this habitat 
currently provides wildlife usage, many possibilities exist to enhance its value for fish 
and wildlife purposes.  Several options include site grading to benefit habitat, buffer 
creation using native vegetation, establishment of wetland plants and valuable cover and 
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basking sites for many species.  This remaining area will retain a hydrologic connection 
to the river and should provide good quality habitat once enhanced and no longer 
subject to periodic disturbance.   
 
Aquatic Mitigation 
 
Stream Habitats: Mitigation for impacts to stream channels is often difficult to develop 
and construct.  Avoidance of impacts would be pursued to the extent possible.   The 
ultimate level of impact to streams within the CWL will depend on the care that is taken 
during planning and construction to avoid disturbance to the stream channels and 
associated hydrology.  Development of Best Management Practices to be used around 
streams during construction will be utilized.  Alteration of stream channels would be 
limited to the minimum amount required for project construction, and would not be done 
in areas that will not be permanently affected by the project footprint.  Stream crossings 
and culverts placed during construction would be removed and restored once 
construction is complete.   Disturbed stream corridors will be replanted with native    
species including black willow as mitigation for lost PSS wetlands in the CWL.  Two of 
the potentially impacted streams occur on the south side of the river near the Pumpkin 
Festival area.  These streams have been channelized in the past, and therefore, have 
limited wildlife values.  Restoration efforts such as re-creating meander patterns and 
installing structural features will be considered.   
 
Riverine Impacts:  The proposed project will relocate 4,084 feet of the Mud River in order 
to construct the floodwall and create a ponding area for Johns Branch.   The relocated 
channel will be located within the Pumpkin Festival field and will be of the same length, 
pattern, dimension, and profile as the existing natural channel.  The Corps will use a relic 
channel as visible from aerial photography as the basis of the relocated channel.   It is 
hoped that this will provide a more stable channel structure and that the remnants of the 
relic channel banks will have a more stable soil structure and configuration than the 
surrounding sandy soils found in the other portions of the Pumpkin Festival field.   
 
Instream benches will be constructed within the length of the relocated reach.  These 
benches will be planted with native vegetation and should serve to provide stability to the 
benches, and shading and wildlife cover for the stream.  These features will mimic 
conditions found within the natural Mud River channel.  Structural diversity should be 
established in the channel through the placement of rootwads, woody debris and other 
cover.  Stone slope protection will be limited to the upstream terminus of the relocated 
channel and along one outside bend where the channel will be located adjacent to the 
floodwall.   Stone slope protection should be designed so that it can support natural 
vegetation, and no spraying of herbicides will be required.  The banks of the relocated 
channel along the entire reach will be planted with native vegetation including shrubs 
and trees to provide low growing overhanging vegetation to support riparian target 
species such as mink, wood duck, and green heron.  Trees should be allowed to grow to 
full mature height. Riparian buffers of BH will be planted along both banks of the 
relocated channel.  
 
The channel should be constructed in a manner that would require little maintenance.  
Dredging, clearing, snagging, or spraying to control vegetation within the channel should 
be avoided. The new channel should be constructed prior to initiating any instream work 
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in the existing channel, and the channel should be dewatered during low flow periods in 
a manner that would minimize the loss of aquatic life.  In addition, disturbance in the 
habitat adjacent to the constructed channel should be complete and riparian vegetation 
should be planted and intact prior to diverting the river into the constructed channel.   
Mitigation plans generally follow recommendations contained in the Draft and Final 
Coordination Act Reports, located in Appendix B.    

 
 

Figure 6-4  Project Mitigation 
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Table 6-4  Summary of Proposed Mitigation 
 

 Acres HU 

 

Preserved 
& 

Enhanced Created Total Maintained Increased
Bottomland Hardwood 20.42 19.67 40.09 15.29 14.97 

      
Mixed Hardwood 2.82  2.82 1.65 1.2 

      
Open Agriculture 19.34 9.6 28.94 19.06 13.86 

      
Wetlands/Aquatics      

PEM 12.91  12.91   
PFO 7.9 2.4 10.3   
PSS 0.33  0.33   
OW 5.5  5.5   

Riverine 4,084  4,084   
 
Endangered Species – Indiana Bat 
 
The Service has determined that suitable foraging and roosting habitat for the Indiana 
bat occurs within the project area.  The DCAR outlined two options that the Corps could 
use to address this issue.  One option was to conduct mist nest surveys to determine if 
Indiana bats were present in the project area.  The other option was to assume Indiana 
bats are present and schedule timber removal operations during the hibernation period, 
between November 15 and March 31.  If the second option is chosen, the Corps must 
calculate the amount of suitable summer Indiana bat habitat that would remain within a 
two-mile radius (from the approximate center point of the proposed project area) after 
the proposed disturbance.   If the Service determines that the extent of disturbance is 
significant and therefore, may affect the Indiana bat, formal Section 7 consultation with 
the Service should be requested, or mist net surveys would be required.   
 
Due to the proximity of the project area to one of the largest known Indiana bat 
hibernacula, and the lack of existing mist net data for this region, the Service 
recommended that the Corps conduct mist net surveys in the project area.   
 
The results of mist net surveys are considered valid for three years.  The Corps’ design 
and planning process for this project is a multi-year effort, and project construction is 
dependant upon the availability of federally appropriated funds.  The Corps therefore, 
concluded that mist net studies conducted early in the planning process, might not be 
valid by the time construction was initiated, and that it was likely that any mist net studies 
conducted during the NEPA analysis would need to be repeated.    As a result, the 
Corps elected to conduct timber removal during the hibernation period. 
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Clearing the entire area of the CWL of trees during the hibernation period may not 
coincide with the other aspects of the construction work schedule, and would leave the 
banks of the river more susceptible to erosion during high water events that routinely 
occur in the early spring.  Selecting this option may increase the economic and 
environmental costs of the project.  The Corps may wish to consider conducting mist net 
surveys prior to initiating construction of the project, so that time restrictions on clearing 
may not be required.  If this option is pursued, mist net surveys must be conducted 
before any tree removal activities begin on-site.  The Corps should also be aware that 
discovery of any Indiana bats during these surveys would cause delays, and potential 
revisions to the proposed project design.   
 
On June 3, 2004, the Corps submitted an analysis of potential habitat within a two mile 
radius of the project.  Based on this analysis, 69% of the area within a two mile radius of 
the center point of the project is currently forested.  The proposed project would remove 
approximately 1% of the existing forest cover, leaving 68% of the total area within the 
two mile radius forested.  Large blocks of contiguous forest will remain both to the north 
and south of the project after project completion.  The forested habitat that will be 
removed is much more fragmented than the forested habitat that will remain.   As a 
result, the Service has concluded that the proposed project will not significantly alter the 
ability of the surrounding landscape to support Indiana bats, and sufficient summer 
habitat should remain within the project area to support Indiana bats.  All timber removal 
associated with the proposed action should occur between November 15 and March 31.   
 
Based on the information that has been provided to us, the Service has concluded that 
the proposed project is not likely to adversely affect any federally listed species, 
including the Indiana bat.  Therefore, no biological assessment or further section 7 
consultation under the ESA is required with the Service.  Should project plans change, 
or if additional information on listed and proposed species becomes available, this 
determination may be reconsidered.   
 
Monitoring 
 
Any contract issued for construction of the project should incorporate construction 
specifications regarding environmental conservation measures that the contractor should 
comply with during construction, as well as detailed maps of areas to be avoided.  Limits 
to the amount and timing of clearing, sediment and erosion control measures, 
restrictions in the nature and timing of instream work should also be included.  Long-
term monitoring of all mitigation features would be required to ensure that target 
conditions were met.  Annual monitoring for a period of 5 years should be implemented. 
Requirements for monitoring of the stability of the constructed channel after specified 
high-water events should also be incorporated.   
 
The Project Cooperation Agreement should include language addressing conservation 
easements, maintenance of the mitigation area, and mitigation monitoring as part of the 
project inspection schedule.  
 
Contingency plans would also need to be developed in case target conditions were not 
met.  If, for example, the reconstructed channel were to become unstable, measures 
would need to be in place to ensure that the channel would be restored in a manner that 
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was consistent with ecologically based goals.  The Contingency Plan should identify 
additional mitigation measures would be undertaken if this was not possible, as well as 
the party responsible for implementing these measures. 
 
Traffic Mitigation 
 
Traffic impacts would be mitigated to the maximum extent possible by utilizing the 
construction rights-of-way (levee) instead of town streets except when construction 
equipment and materials are delivered onsite.  Costs for haul road alignment and 
temporary bridge construction are included in the overall project costs. 
 
Recreation Mitigation 
 
In order to transport material from the borrow area to the location of the floodwall, a 
temporary bridge will be constructed across the Mud River from the borrow area to the 
OA area behind the middle school.  The Corps anticipates using a temporary military 
bridge so that no fill in the river will be required.  Clearing of riparian habitat will be 
restricted to the minimum amount necessary to install the bridge. 
 
Construction of the floodwall will restrict public access to the river, particularly for boaters 
and other recreational users.  In order to mitigate for this effect, the Corps will construct 
a recreational boat launch in the area of the proposed river crossing after the bridge is 
removed.  Access to the ramp will be provided through either the existing road into the 
OA field or through any haul roads required for construction of the project.  Limited 
parking will also be provided in the area of the ramp.   
 
Recreation impacts from construction of the selected plan are primarily related to parking 
associated with the Pumpkin Festival and Cabell County Fair.  Costs for relocation of 
parking facilities are included in the overall project cost estimate.   
 
 
 
6.3  ECONOMIC ANALYSIS 
 
First cost, annual cost and benefits, and effectiveness for the selected plan are 
summarized in this section. Project first cost represents the total monetary outlay to 
complete the selected plan. The base year for economic analysis is 2012, the earliest 
estimated completion date for the selected plan. The construction period is estimated to 
be 4 years, beginning in 2008 and completing in 2012. Both benefits and cost are 
expressed in October 2003 prices.  
 
6.3.1 FIRST COST 
 
First cost for the selected plan, is summarized in Table 6-6. Costs are given for each 
feature code of accounts, including contingencies. Detail costs to the sub-feature level 
are included in the Baseline Cost Estimate provided in the Engineering Appendix, Tab 
VII.  The first cost includes project construction, environmental mitigation, real estate 
acquisition, planning, and engineering and design.  Economic cost is the project first cost 
minus the cost of feasibility studies or sunk cost.   
 



Lower Mud River at Milton, WV    Limited Reevaluation Report and Environmental Impact Statement – 
Supplement 1.0 

 
 

6-21 

 
 
 
 
 
 

Table 6-5  First Cost and Fully Funded Cost of Selected Plan 
(Millions, October 2003 PL) 

 
Feature  Item  First Cost  Fully Funded Cost 

01  Lands and Damages  $4.47 $5.30 
02  Relocations  $4.54 $4.83 
06  Fish & Wildlife Facilities   $1.56 $1.78 
09 Channels and Canals  $0.90 $1.03 
11  Levees and Floodwalls $18.47 $21.00 
13  Pumping Plants  $3.81 $4.33 
18 Cultural Resources $0.30 $0.32 
19 Buildings, Grounds & Utilities $0.52 $0.57 
22 Feasibility Studies  $4.35 $4.35 
30  Engineering and Design  $4.38 $5.12 
31  Supervisor and Admin $2.20 $3.11 

 Total  $45.50 $51.74 
 
6.3.2 INVESTMENT COST 
 
Investment costs are the sum of project construction expenditures for the selected plan 
plus the accrued interest on those expenditures up to the time the project is complete 
and begins producing benefits. For Plan B that year is 2012. The accrued interest has 
been computed based on the sequence of construction for the project and a compound 
interest rate of 5⅝ %.  The total investment cost for the selected plan is $51.6 million 
based on an estimated interest during construction of $10.5 million.  
 
6.3.3 ANNUAL COST 
 
The annual cost for the selected plan is the summation of annualized capital cost and 
estimated OMRR&R cost. Annual capital costs include average annual interest and 
amortization charges on the investment cost, and have been computed using an interest 
rate of 5⅝ % and a project economic life of 50 years. The estimated OMRR&R costs are 
based on actual cost experience for similar local food protection projects constructed by 
Huntington District. These costs include maintaining the levee embankment, operating 
the pump stations and gate closure, and rehabilitation and future replacement of 
mechanical features of the project. A summary of the annual OMRR&R cost components 
are provided in Table 6-7.  

Table 6-6  Summary of Annual OMRR&R Costs      
 

OMRR&R Feature  Plan B  
Materials & Equipment  $5,000 

Levee Embankment  $21,000 
Pump Stations  $35,000 
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Highway Gate Closure $1,000 
  

Total Annual  OMRR&R  $62,000.00 
 

 
6.3.4  ANNUAL BENEFITS 
 
Benefits attributable to the selected plan represent flood damages prevented up to the 
0.4% annual flood (250-year) frequency expressed in annual values. Benefit categories 
include residential, commercial, personal property, utilities, transportation, and 
emergency cost reduction. The benefits were computed over a 50-year period using 
standard discounting procedures and an interest rate of 5⅝ %. A summary of the 
average annual benefits, average annual costs net benefits, and benefit-to-cost ratio are 
presented in Table 6-8. 

 
Table 6-7  Summary of Benefits and Costs  

October 2003 PL 
 

ITEM COST  
Annual Benefits  $4.144 M 

Economic First Cost  $41.151M 
Annual OMRR&R  $38 K 
Total Annual Cost  $3.142 M 

Net Benefits  $1.002 M 
Benefit-to-Cost Ratio 1.32 

 
6.3.5  EFFECTIVENESS 
 
Effectiveness describes the beneficial contributions of the selected alternative plan. 
There were over 362 structures damaged during the 1997 flood, and an estimated 734 
structures would be inundated by the 1% chance (100-year) flood event. Of these 
structures, 6 would be acquired for project construction and 76 are located outside the 
protection limits. The selected plan protects 560 residences and 125 businesses in 
Milton up to the level of the 0.4% chance (250-year) flood event.  
 
6.4  PLAN IMPLEMENTATION 
 
6.4.1  COST SHARING 
 
The City of Milton and the West Virginia Conservation Agency are the sponsors for the 
Milton flood protection project. The total non-Federal share for the selected levee plan 
will be 25% of the project first cost or $10.29 million, and the estimated cost for annual 
OMRR&R is $38,000. The non-Federal sponsors will be responsible for all lands, 
easements, right-of-way, relocations, and disposal (LERRD). The sponsors also must 
provide a minimum of 5% of the project cost as cash.  
 
6.4.2  INSTITUTIONAL REQUIREMENTS 
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Prior to initiation of construction, Congress must appropriate funds for the Federal share 
of project costs.  Requirements for non-Federal participation must also be met prior to 
initiation of construction.  This includes the execution of a Project Cooperation 
Agreement (PCA) between the local sponsor and the Federal government and the 
provision of all funds and/or work necessary to satisfy the cost sharing requirements in 
effect at the time of PCA execution.  Upon completion of construction, the project will 
become the responsibility of the local sponsor for operation and maintenance. 
 
6.4.3  PLAN DEVELOPMENT RESPONSIBILITIES  
 
The City of Milton and the West Virginia Conservation Agency are the non- 
Federal sponsors for the project. The primary local governmental body associated with 
development of the Milton Local Protection Project is the Town Council of Milton. The 
council has shown a high level of interest in the project, and is expected to continually do 
so throughout the life of the project. Both the Town Council and the Conservation 
Agency have become familiar with the project formulation and implementation process 
and have participated in preliminary discussions concerning their legal capabilities and 
responsibilities to sponsor the project including acquisition of real estate. A Project 
Cooperation Agreement (PCA) specifying the responsibilities of all parties must be 
consummated prior to initiation of construction. The actual implementation of the Milton 
levee project is the joint responsibility of the Corps of Engineers (representing the 
Federal Government), the West Virginia Conservation Agency (representing the state of 
West Virginia) which will provide the non-Federal cost share funds, and the City of Milton 
(local sponsor) which will operate the completed project. The Corps of Engineers will 
complete the plans and specifications, provide funds and actually construct the project, 
and conduct an annual inspection of the completed project. The estimated total first cost 
is $41.15 million, of which $30.86 million is Federal cost and the non-Federal cost is 
$10.29 million. The estimated annual cost of operation and maintenance of the 
completed project is $62,000.  
 
The following is a summary of the operation, maintenance, and management 
responsibilities of the non-Federal sponsors that will be contained in the Cooperation 
Agreement (PCA).  
 
a.  Provide 25% of the total project costs allocated to the structural flood control as 
further specified below: 
 
          (1)  Provide all lands, easements, and rights-of-way, including suitable borrow and 
dredged or excavated material disposal areas, and perform or assure the performance 
of all relocation determined by the Federal Government to be necessary for the 
construction, operation, and maintenance of the project; 
 
          (2)  Provide retaining dikes, waste weirs, bulkheads, and embankments, including 
all monitoring features and stilling basins, that may be required at any dredged or 
excavated material disposal areas required for the construction, operation, and 
maintenance of the project; and 
 
          (3)  Provide, during implementation, any additional costs as necessary to make its 
total contribution equal to 10 percent of the total project costs allocated to flood control. 
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b.  For so long as the project remains authorized; operate maintain, repair, replace, and 
rehabilitate the completed project or functional portion of the project, at no cost to the 
Federal Government, in accordance with applicable Federal and State laws and any 
specific directions prescribed by the Federal Government. 
 
c.  Give the Federal Government a right to enter, at reasonable times and in a 
reasonable manner, upon land that the non-Federal sponsor owns or controls for access 
to the project for the purpose of inspection and, if necessary after failure to perform by 
the non-Federal sponsor, for the purpose of completing, operating, maintaining, 
repairing, replacing, or rehabilitating the project. 
  
d.  Hold and save the United States free from all damages arising from the construction, 
operation, maintenance, repair, replacement, and rehabilitation of the project and any 
project-related betterments, except for damages due to the fault or negligence of the 
United States or its contractors. 
 
e.  Keep and maintain books, records, documents, and other evidence pertaining to 
costs and expenses incurred pursuant to the project in accordance with the standards 
for financial management systems set forth in the Uniform Administrative Requirements 
for Grants and Cooperative Agreements to State and Local Governments at 32 Code of 
Federal Regulations (CFR), Section 33.20. 
 
 f.  Perform, or cause to be performed, any investigations for hazardous substances as 
are determined necessary to identify the existence and extent of any hazardous 
substances regulated under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), 42 U.S.C. 9601-9675, that may exist in, on, 
or under lands, easements, or rights-of-way that the Federal Government determines to 
be required for the operation, maintenance, repair, replacement and rehabilitation of the 
project.  However, for lands that the Federal Government determines to be subject to the 
navigation servitude, only the Federal Government shall perform such investigations 
unless the Federal Government provides the non-Federal sponsor with prior specific 
written direction, in which case the non-Federal sponsor shall perform such 
investigations in accordance with such written direction. 
 
g.  Assume complete financial responsibility, as between the Federal Government and 
the non-Federal sponsor, for all necessary cleanup and response costs of any CERCLA 
regulated materials located in, on, or under lands, easements, or rights-of-way that the 
Federal Government determines to be required for the operation, maintenance, repair, 
replacement, or rehabilitation of the project.  
 
h.  As between the Federal Government and the non-Federal sponsor, the non-Federal 
sponsor shall be considered the operator of the project for the purpose of CERCLA 
liability.  To the maximum extent practical, operate maintain, repair, replace, and 
rehabilitate the project in a manner that will not cause liability to arise under CERCLA. 
 
i.  Comply with the applicable provisions of the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by Title IV of 
the Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Law 
100-17), and the Uniform Regulations contained in 49 CFR, Part 24, in acquiring lands, 
easements, and rights-of-way required for the operation maintenance repair, 
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replacement, and rehabilitation of the project, including those necessary for relocations, 
borrow materials, and dredged or excavated material disposal, and inform all affected 
persons of applicable benefits, policies, and procedures in connection with said act. 
 
j.  Comply with all applicable Federal and State laws and regulations including, but not 
limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42 U.S.C. 
2000d), and Department of Defense Directive 5500.11 issued pursuant thereto, as well 
as Army Regulation 600-7, entitled Nondiscrimination on the Basis of Handicap in 
Programs and Activities Assisted or Conducted by the Department of the Army, and 
Section 402 of the Water Resources Development Act of 1986, as amended (33 U.S.C. 
701b-12), requiring non-Federal preparation and implementation of floodplain 
management plans.   
 
k.  Provide 5 percent of that portion of total cultural resources preservation, mitigation 
and data recovery costs attributed to flood control that are in excess of 1 percent of the 
total amount authorized to be appropriated for flood control. 
 
l.  Participate in and comply with applicable Federal floodplain management and flood 
insurance programs. 
 
m.  Prescribe and enforce regulations to prevent obstruction of or encroachment on the 
project that would reduce the level of protection it affords or that would hinder operation 
and maintenance of the project. 
 
n.  Not less than once each year, inform affected interests of the extent of the protection 
afforded by the project. 
 
o.  Publicize floodplain information in the area concerned and provide this information to 
zoning and other regulatory agencies for their use in preventing unwise future 
development in the floodplain and in adopting such regulations as may be necessary to 
prevent unwise future development and to ensure compatibility with protection levels 
provided by the project. 
 
p.  Comply with Section 221 of Public law 91-611, as amended, and Section 103 of 
Public Law 99-662, as amended, which provides that the Secretary of the Army shall not 
commence the construction of any water resources project or separable element thereof, 
until the non-Federal sponsor has entered into a written agreement to furnish its required 
cooperation for the project or separable element. 
 
q.  Provide and maintain necessary access roads, parking areas and other public use 
facilities, open and available to all on equal terms. 
 
r.  Not use Federal funds to meet the non-Federal sponsor's share of total project costs 
unless the Federal granting agency verifies in writing that the expenditure of such funds 
is expressly authorized by statute. 
 
6.4.4  VIEWS OF THE NON-FEDERAL SPONSOR 
 
During the course of the study, the City of Milton and the West Virginia Conservation 
Agency have demonstrated a strong interest in and support for a project that would 
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reduce flood damages in Milton. These entities have expressed their interest in letters of 
intent which are included in the Correspondence Appendix. Representatives of the City 
Council and the West Virginia Conservation Agency have met with county, state, and 
Federal officials and received support for this project.  
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7.0  NEPA COMPLIANCE 
 
7.1  STATUTES, REGULATIONS, CONSULTATIONS, AND OTHER REQUIREMENTS 
 
This section identifies and summarizes the major Federal, state and local laws, 
regulations, and requirements that may apply to the alternatives analyzed in this Limited 
Reevaluation Report and Environmental Impact Statement – Supplement 1.0. 
 
Federal Environmental Statutes and Regulations 
 
Water Resources Development Act of 1996, Section 580 The Milton Local Protection 
Project was authorized under this act which mandates the U.S. Army, Corps of 
Engineers to conduct a limited reevaluation of the watershed plan and environmental 
impact statement prepared for the Lower Mud River, Milton, W.V., by the NRCS. 
 
National Environmental Policy Act of 1969 (NEPA), as amended (42 United States 
Code [USC] §4321 et seq.), the Council on Environmental Quality Implementing 
Regulations (40 Code of Federal Regulations [CFR] § 1500 et seq.)  The 
environmental impacts are being analyzed in order to comply with NEPA, the Federal 
law that requires agencies of the Federal government to study the possible 
environmental impacts of major Federal actions significantly affecting the quality of the 
human environment.  
 
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 
1970, as amended (42 USC §4601 et seq.)  The Uniform Relocation Assistance and 
Real Property Acquisition Policies Act establishes guidelines to provide compensation 
for owners of property and houses affected by Federal projects.  Owners of property and 
houses that must be acquired and removed to construct the levee/floodwall in Milton and 
Riverside will be compensated according to the guidelines established by this Act. 
 
Clean Air Act (CAA), as amended (42 USC §7401 et seq.) The CAA establishes 
National Ambient Air Quality Standards (NAAQS) set by the U.S. Environmental 
Protection Agency (EPA) for certain pervasive pollutants; the standards are set at a level 
designed to protect human health with a conservative margin of safety.  The CAA 
contains emission limiting programs and permit programs to protect the NAAQS and air 
quality.  Regulations implementing the CAA are found in 40 CFR Parts 50-95.  
 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) of 1980/Superfund Amendments and Reauthorization Act (SARA) of 
1986 (42 USC §9601 et seq.)  This statute requires cleanup and notification if there is a 
release or threatened release of a hazardous substance. 
 
Occupational Safety and Health Act of 1970, as amended (29 USC §651 et seq.)  
Compliance with the Occupational Safety and Health Act would be required according to 
Occupational Safety and Health Act standards. Specifically, the construction and general 
industry rules in 29 CFR Parts 1910 and 1926 apply. Operational employees would be 
instructed in worker protection and safety procedures, and would be provided 
appropriate personal protective equipment.  
 
Clean Water Act (CWA) of 1977 as amended (33 USC §§1251 et seq.)  The Clean 
Water Act focuses on improving the quality of water resources by providing a 
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comprehensive framework of standards, technical tools and financial assistance to 
address the many causes of pollution and poor water quality, including municipal and 
industrial wastewater discharges, polluted runoff from urban and rural areas, and habitat 
destruction.  Section 404 of the Clean Water Act establishes a program to regulate the 
discharge of dredged and fill material into waters of the United States, including 
wetlands. Activities in waters of the United States that are regulated under this program 
include fills for development, water resource projects (such as dams and levees), 
infrastructure development (such as highways and airports), and conversion of wetlands 
to uplands for farming and forestry.  
 
Compliance with Floodplain/Wetlands Environmental Review Requirements  
Executive Order 11988, Floodplain Management, directs Federal agencies to establish 
procedures to ensure that they consider and minimize potential effects of flood hazards 
and floodplain management for any action undertaken.  Executive Order 11990, 
Protection of Wetlands, requires Federal agencies to avoid short- and long- term impacts 
to wetlands if a practical alternative exists.  Where there is no practical alternative to 
development in floodplain and wetlands, the Corps is required to prepare a floodplain 
and wetlands assessment discussing the effects on the floodplain and wetlands, and 
consideration of alternatives.  In addition, these regulations require the Corps to design 
or modify its actions to minimize potential damage in floodplains or harm to wetlands and 
provide opportunity for public review. The preferred alternative for Milton will impact 
approximately 7.1 acres of wetlands within the CWL.  The mitigation plan includes 
avoidance of impacts where practical, acquisition and preservation of existing wetland 
habitats, and wetlands creation throughout the project to fulfill wetlands mitigation 
requirements.   
 
Endangered Species Act of 1973 (16 USC §§1531 et seq.)  Section 7, “Interagency 
Cooperation,” requires any Federal agency authorizing, funding, or carrying out any 
action to ensure that the action is not likely to jeopardize the continued existence of any 
endangered species or threatened species or result in the destruction or adverse 
modification of critical habitat of such species.  Consequently, the USFWS conducts a 
consultation, in compliance with Subsection (a) (2) of Section 7 of the Act, with regard to 
the impacts of the proposed project on threatened and endangered species listed by 
U.S. Fish & Wildlife Service (USFWS) and any critical habitat of such species in the 
vicinity of the project.  A consultation for the Indiana bat has been conducted with the 
USFWS for the proposed project.  
 
Executive Order 12898: Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations (February 11, 1994) This 
Executive Order requires Federal agencies to identify and address, as appropriate, 
disproportionately high and adverse human health or environmental effects of its 
programs, policies, and activities on minority populations and low-income populations.  
 
Fish and Wildlife Coordination Act (16 USC §§661 et seq.) This Federal statute 
requires consultation on the possible effects on wildlife if there is construction, 
modification, or control of bodies of water in excess of 10 acres (4 ha) in surface area. 
 
National Historic Preservation Act of 1966, as amended (16 §USC 470 et. seq.)  
This Federal statute requires the Corps to consult with the State Historic Preservation 
Officer (SHPO) prior to construction to ensure that no historical properties will be 
affected by the proposed project. 
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Wild and Scenic Rivers Act of 1968 (16 USC §§1271 et seq.) as amended, protects 
selected national rivers possessing outstanding scenic, recreational, geological, fish and 
wildlife, historical, cultural, or other similar values. These rivers are to be preserved in a 
free-flowing condition to protect water quality and for other vital national conservation 
purposes. This Act also instituted a National Wild and Scenic Rivers system, designated 
the initial rivers within the system, and developed standards for the addition of new rivers 
in the future. The Act requires consultation before construction of any Federal project 
associated with a river designated as wild and scenic or under study in order to minimize 
and mitigate any adverse effects on the physical and biological properties of the river.  
 
Rivers and Harbors Act of 1899 (33 U.S.C. 403)  Section 9 prohibits the construction 
of any bridge, dam, dike or causeway over or in navigable waterways of the U.S. without 
Congressional approval. Administration of Section 9 has been delegated to the Coast 
Guard. Structures authorized by State legislatures may be built if the affected navigable 
waters are totally within one State, provided that the plan is approved by the Chief of 
Engineers and the Secretary of Army (33 U.S.C. 401).  Section 10 covers construction, 
excavation, or deposition of materials in, over, or under such waters, or any work which 
would affect the course, location, condition, or capacity of those waters. 
 
Federal Water Project Recreation Act of 1965 (16 USC 4601-12 et seq.,) as 
amended. This act states that Federal agencies must consider the potential outdoor 
recreational opportunities and potential fish and wildlife enhancement when planning 
navigation, flood control, reclamation, hydroelectric, or multipurpose water resource 
projects.  If a project can provide either or both of these, it must be constructed, 
operated and maintained accordingly. Second, planning for a project's recreation 
potential must be coordinated with existing and planned federal, state or local public 
recreation developments. Third, project construction agencies must encourage non-
federal public bodies to administer project land and water areas for recreation and fish 
and wildlife enhancement purposes, and to operate, maintain and replace facilities 
provided for those purposes, unless the areas or facilities are within a national recreation 
area, the national forest system, the public lands classified for retention in federal 
ownership or an authorized federal program for the conservation and development of 
fish and wildlife.   
 
West Virginia Environmental Statutes and Regulations 
 
West Virginia Air Quality Standards (45 CSR)  This title establishes ambient air quality 
standards and the procedures for maintaining air quality and controlling air pollution 
within West Virginia.  Several Series under Title 45 are applicable to the Milton LLP.  
Series 4, 21, and 27 establish guidelines controlling the discharge of pollutants 
contributing to odors, volatile organic chemicals, and toxic air pollutants respectively.  
Other Series establish ambient air quality standards for sulfur oxides and particulate 
matter (Series 8) and nitrogen dioxide (Series 12).  Series 13, 14, and 19 establish 
procedures for granting permits for construction purposes.  Series 19 specifically relates 
to the construction of the pump stations, which would be new air emissions sources 
constructed by the LLP.  Series 15 and 16 establish the emissions standards for 
hazardous air pollutants pursuant to 40 CFR 61 and standards of performance for 
stationary sources pursuant to 40 CFR 60 respectively, which are also applicable to the 
pump stations.  Series 30 establishes requirements for operating permits and Series 38 
establishes provisions for the determination of compliance with Title 45.   
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West Virginia Water Resources Standards (47 CSR)  This title establishes procedures 
to promote pollution prevention by encouraging the reduction or elimination of pollutants 
at the source through process modification, material substitution, in process recycling, 
reduction of raw material use or other source reduction opportunities.  This rule 
establishes requirements governing the Division of Environmental Protection’s in-house 
mechanisms for encouraging pollution prevention efforts by industries to assist in 
achieving regulatory compliance; and to further improve compliance with environmental 
laws by improving advisory and technical assistance features of programs within the 
Division.  Applicable Series under Title 47 include the following: Series 3, Pollution 
Prevention; Series 10, NPDES Program; Series 11, Special Regulations; Series 33, 
State Construction Grants Program Rule; Series 34, Dam Safety Rules; Series 58, 
Groundwater Protection Regulations; and Series 59, Monitoring Well Rules. 
 
7.2  LIST OF PREPARERS AND REVIEWERS 
 
The Environmental Impact Statement parts of the Milton LPP Detailed Project Report 
and Environmental Impact Statement were prepared under the supervision of the U.S. 
Army Corps of Engineers, Huntington District.  The individuals who contributed to the 
preparation of this document are listed below, accompanied by their organization, 
education, years of experience, and project role. 
  
Bailey, Pam; Ecologist, USACE 

M.S., Landscape Architecture 
M.S., Biology 
Years of Experience: 19 
Mitigation Plan, Botany  
 

Carson, Christopher; Ecologist, USACE 
 B.S., Biology 
 Years of Experience: 2 
 GIS/Mapping, T&E Species, Cultural Resources, Cumulative effects, HEP 
 
Chambers, Lenna; Ecologist, USACE 
 B.S., Biology 
 Years of Experience: 1 
 Ecological and Terrestrial Resources, Aesthetics, Soils 
 
Dethman, Amanda; Ecologist, USACE 
 Student Biologist 
 Years of Experience: 1 
 Water Quality, Aesthetics 
 
Farley, Andrea, URS Corporation, Inc. 
 M.S., Ecology and Environmental Science 

B.A., Botany 
 Years of Experience: 4 
 Community Cohesion, Env. Justice, Recreation and Transportation 
 
Frantz, Amy; Ecologist, USACE 
 B.S. Geology 
 Years of Experience:  12 
 EIS Coordinator, Air Quality, Geology, Aesthetics 
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Holley, Travis; Regional Economist, USACE 
 B.A., Economics 
 Years of Experience: 2 
 Risk base flood damage analysis, Socioeconomics 
 
Meade, Ronald; Civil Engineer, USACE 
 B.S. Civil Engineering 
 Years of Experience: 38 
 Plan Formulation 
 
Miller, Karen V.; Civil Engineer, USACE 
 B.S., Civil Engineering 
 M.S., Engineering Management 
 Years of Experience: 22 
 Lead Plan Formulation 
 
Mullin, Lisa; Museum Technician, USACE 
 B.A., Regents Degree 
 Years of Experience: 20 
 Cultural Resources 
 
Passmore, Barry; Ecologist, USACE 
 B.S., Biology 
 Years of Experience: 23 
 Aquatic ecology, Ecosystem restoration, HEP Analysis 
 
Vincent, Amelia, EIT, URS Corporation, Inc. 
 B.S. Biological Engineering 
 Years Experience: 1   
 Community Cohesion, Env. Justice, Recreation and Transportation 
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United States Senator 
311 Hart Senate Office Building 
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United States Senator  
531 Hart Senate Office Building 
Washington, DC 20510 
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Representative in Congress 
2307 Rayburn House Office Building 
Washington, DC  20515-4803 
 
Honorable Bob Wise 
Office of the Governor 
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Mayor Betty Sargent 
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1139 Smith Street 
Milton, West Virginia 25541 

Federal Agencies 

Federal Emergency Management Agency 
500 C Street, SW 
Washington, DC  20472 
ATTN:  Brent Paul, Environmental Officer 
 
Federal Emergency Management Agency 
Region III 
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615 Chestnut Street 
Philadelphia, Pennsylvania  19106-4404 
ATTN: Ms. Rita Calvan, Regional Director  
 
U.S. Department of Agriculture 
Natural Resource Conservation Service 
75 High Street, Room 301 
Morgantown, West Virginia 26505 
Attn:  Lillian V. Woods, State 
Conservationist 
 
U.S. Department of Agriculture 
Natural Resource Conservation Service 
Huntington Service Center 
2631 5th St. Road 
Huntington, WV  25701 
Attn:  Michael Marks, District 
Conservationist 

 
U.S. Department of the Interior 
Office of Environmental Policy and 
Compliance 
1849 C Street NW, Mail Stop 2340 
Washington, DC  20260 
Attn:  Willy Taylor, Director 
 
U.S. Department of the Interior 
U.S. Fish and Wildlife Service 
West Virginia Field Office 
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Post Office Box 1278 
Elkins, West Virginia  26241 
Attn: William Tolin, Supervisor 
 
U.S. Environmental Protection Agency, 
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3ES30 Arch Street 
Philadelphia, Pennsylvania 19103-2029 
Attn: John Forren, NEPA and Wetlands 
Coordinator 

State Agencies 

Stephanie Timmermeyer, Director 
West Virginia Department of Environmental 
Protection 
1356 Hansford Street 
Charleston, WV  25301 
 
West Virginia Department of Environmental 
Protection 
Office of Water Resources 
405 Capitol Street, Suite 608 
Charleston, West Virginia 25301 
 
West Virginia Office of Environmental 
Remediation 
1356 Hansford Street 
Charleston, West Virginia 25301 
 
West Virginia Division of Natural Resources 
Office of Wildlife Resources 
State Capitol Complex 
Building 3, Room 812 
1900 Kanawha Boulevard  
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West Virginia Economic Development 
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1900 Washington Street, East 
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West Virginia Department of Environmental 
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County Government 
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Sierra Club 
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The Nature Conservancy 
West Virginia Field Office 
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West Virginia Wildlife Federation, Inc. 
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Mr. Gary Holbert 
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EXECUTIVE SUMMARY 
 
The Town of Milton is located along the Lower Mud River in Cabell County, West Virginia (WV).  
Milton is subject to periodic flood damages as a result of natural and man-made factors.  In 1992, the 
Natural Resources Conservation Service (NRCS) conducted an evaluation of flood control measures 
that could be used in the Lower Mud River Watershed.   The Corps of Engineers, Huntington District 
(Corps) has been authorized to reevaluate the NRCS=s proposed project, and construct a project that 
would alleviate flood damages in Milton. 
 
The Corps has developed six feasible alternatives that would address these impacts.  These alternatives 
fall into two major categories: 1.) alternatives would consist of a levee placed along the north side of the 
Mud River; and 2.) alternatives that would consist of a levee along the north side of the river and would 
also require relocation of approximately 4,084 feet of the Mud River.  Three alternatives within each 
major category were developed.  These alternatives differ in the level of flood protection that would be 
provided to the town. 
 
The U.S. Fish and Wildlife Service (Service) cooperated with the West Virginia Division of Natural 
Resources (WVDNR) and the Corps to conduct an evaluation of habitats within the project area. 
Bottomland Hardwood, Urban, Mixed Hardwood, Open Agricultural, Early Oldfield, jurisdictional and 
non-jurisdictional wetlands, streams, and riverine habitats were identified within the project area.  These 
habitat types each support numerous fish and wildlife resources.  Summer habitat for the federally 
endangered Indiana bat (Myotis sodalis) may also occur within the project area.  In order to avoid 
adverse effects to the Indiana bat, the Corps has elected to conduct all tree removal activities during the 
Indiana bat hibernation period, November 15 through March 31.  Sufficient summer habitat will remain 
to support any Indiana bats that may occur on-site.   
 
Alternative D, the Low Level Levee Only Alternative, would minimize impacts to terrestrial habitats and 
avoid impacts to aquatic habitats to the maximum extent possible.   Mitigation for remaining unavoidable 
impacts could be achieved primarily using on-site, in-kind mitigation on lands already being acquired for 
the primary project purpose.   The Service would support selection of this alternative.  Alternative E, the 
Medium Level Levee Only Alternative would have slightly greater adverse impacts to terrestrial 
resources, but would still avoid impacts to aquatic resources, including Waters of the United States.  
Adequate mitigation to address any increased terrestrial impacts could be developed.  The Service 
would not object to the selection of this alternative.  
 
All of the Channel Relocation Alternatives would have greater impacts to all terrestrial and aquatic 
habitat types within the project area, including Waters of the United States.  One of the major 
differences between the Channel Relocation Alternatives and the Levee Only Alternatives is the impact 
associated with relocating the Mud River.  Clean Water Act regulations and existing Service policies 
specify that alternatives that impact Waters of the United States should not be selected if feasible 
alternatives exist that would avoid those impacts.  The Service therefore recommends against selection 



 
 

of any of these alternatives.  However, the Corps has identified Alternative B, the High Level Levee 
with Channel Relocation, as the National Economic Development plan, and has therefore selected this 
as their preferred alternative.  

 
As detailed in our comments on the DEIS dated October 14, 2003, the Service retains concerns about 
selecting an alternative that has increased impacts to the aquatic environment.  The Corps has worked 
with the Service to refine Alternative B in order to avoid and minimize terrestrial impacts, and develop a 
mitigation plan to address any remaining unavoidable impacts.   The Final Coordination Act Report 
(FCAR) makes recommendations on measures that could be used to avoid, minimize and mitigate for 
potential project impacts under all alternatives, and identifies mitigation measures that should be 
incorporated into the selected alternative.  Excess land within the Construction Work Limits, as well as 
selected adjacent habitats should be preserved and enhanced.  The mitigation plan, if fully enacted as 
detailed in this FCAR, should substantially offset the fish and wildlife impacts of the proposed project. 
The Corps should continue to coordinate with the Service and the WVDNR to develop and implement 
a final mitigation plan that incorporates the recommendations made in this report.   
 
This FCAR is based on the project information that was available as of June, 2004.  The information 
presented in this report may be revised due to project alterations or receipt of additional project data.  
If a significant part of the described plans change, the Service may need to re-evaluate the impacts and 
modify our mitigation recommendations accordingly.   
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INTRODUCTION  
 
The headwaters of the Mud River are located in Boone County, WV at an elevation of 1,700 feet 
above Mean Sea Level (MSL).  The river flows for 58.5 miles in a generally northwest direction to the 
confluence with Guyandotte River at elevation of 515 feet above MSL.   The drainage area of Lower 
Mud River Watershed is 168,740 acres or 263.7 square miles, and includes the area from the 
confluence with Guyandotte River in Barboursville, WV to the confluence of the Middle Fork of the 
Mud River at Hamlin, WV.  The Town of Milton, WV is located in Cabell County, along the Mud 
River, 19.4 miles up river from the confluence with the Guyandotte River.  According to the 2000 
Census, Milton has a population of 2,206 people.   
 
Like many towns in the state, Milton is located at least partially within the floodplain of a river, and is 
therefore subject to periodic flooding.   Significant flooding events in the town occurred in 1913, 1939, 
1962, 1978, and 1997, which is the flood of record.  However, the extent of recent flood damages 
within Milton is not entirely due to natural causes.  Flood levels in the town have increased since the 
construction of the U.S. Route 60 and Interstate 64 highway bridges in the 1960's.  These bridges are 
located 1.7 and 2.2 miles, respectively, downstream of the town.  These bridges were elevated across 
the floodplain on long fills, which have reduced the out-of-bank flood area of the Mud River by about 
75 percent.   As a result, fills from the bridges act like dams causing increased flood stages upstream, 
including within the Town of Milton.  (NRCS, 1992). 
 
The floodplain has also been filled for development within the town. For example, Milton Plaza was 
recently constructed over an area that was at least partially filled.  In addition, the area around Johns 
Branch, a small tributary of the Mud River that flows through Milton, has recently been filled and 
developed.  This type of practice has occurred in other locations in town.  While the effect of this type 
of activity has not been quantified, it may exasperate the town=s already existing flood problems.  
 
In May, 1992, the U.S. Department of Agriculture, Soil Conservation Service (now the NRCS) 
prepared an Environmental Impact Statement (EIS) under the authority of the Watershed Protection 
and Flood Prevention Act (16 U.S.C. 1001-1009, et.seq).   This EIS evaluated the feasibility of 
undertaking flood control measures within the Lower Mud River Watershed.  The only area within the 
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watershed where flood control measures were determined to be economically feasible was within the 
Town of Milton. 
Section 580 of the Water Resources Development Act (WRDA) of 1996 authorized the Corps to 
conduct a limited reevaluation of the watershed plan and EIS prepared by the NRCS.   Section 340 of 
the WRDA of 2000, further modified that authority and authorized the Corps to construct the project as 
selected in the reevaluation report.   
 
This FCAR has been prepared pursuant to the Fish and Wildlife Coordination Act (l6 U.S.C. 66l-
667e) and is consistent with the Service=s authorities under the Migratory Bird Treaty Act (16 U.S.C. 
703-712) and the Endangered Species Act (87 Stat. 884, as amended; l6 U.S.C. l53l et seq.) (ESA).  
The recommendations and information provided in this FCAR are derived primarily from the reports as 
listed below.  Mitigation recommendations are based where possible on Habitat Evaluation Procedures 
(HEP) and/or the Service=s established mitigation policies.  Where this is not possible or practicable, 
best professional judgment, under consultation with the biologists from the WVDNR, and the Corps has 
been used.  
 
 
DISCUSSION OF PREVIOUS STUDIES   
 
The Lower Mud River Watershed, Watershed Plan and Environmental Impact Statement was 
produced by the NRCS in May, 1992 and was amended in October, 1994.  The plan that was 
recommended in that EIS consisted of 11,750 feet of channel work and 1,640 feet of overland 
floodway.  Under the NRCS=s proposed plan, channel work would consist of widening the existing 
Mud River channel to 80-feet wide, and lining the channel bottom and sides with riprap.  The 
constructed channel would be on average 20-feet deep and 160-feet wide.  Channel work would begin 
behind the existing trailer park and extend to the I-64 bridge.   The overland floodway would start just 
after the I-64 bridge and extend downstream.  The floodway would be 50-feet wide at the bottom and 
be on average 6-feet deep.  The resource agencies, including the Service, the WVDNR, and the U.S. 
Environmental Protection Agency (USEPA), all expressed significant concerns regarding the NRCS=s 
selected alternative.  The resource agencies felt that less damaging alternatives were available, that 
inadequate or incomplete alternatives analyses and environmental reviews were conducted, that 
significant water quality impacts would result, and that the proposed mitigation plan was not enforceable 
or appropriate to the anticipated impacts.  As described above, the Corps has been authorized to 
reevaluate the feasibility of that proposed project, and develop new alternatives as appropriate.   

 
As part of the Scoping Process for the Reevaluation Report, the Corps contracted with Marshall 
University to conduct biological recognizance reports for the project area.  Three reports were 
produced as a result of that effort: 
 

• Habitat Assessment and Associated Amphibians, Reptiles, and Birds at the Sites of Proposed 
Mud River Alterations, Milton, West Virginia (Dr. Thomas Pauley); 
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• Flora and Vegetation of Selected Plant Communities at the Proposed Mud River Project, 

Milton, West Virginia (Dr. Dan K. Evans); and 
• Mud River Aquatic Assessment Report (Drs. Tom Jones & Ralph Taylor).  

 
These reports provided useful information in regards to the species of flora and fauna that could be 
expected within the project area.  Draft copies of these reports were provided in October, 2002. 
 
The Corps also contracted with Burgess & Niple to prepare a Wetland Delineation Report for the 
Lower Mud River Project.  This report was submitted in February, 2003.   
 
A Draft Coordination Act Report was submitted to the Corps in March 2003 and a Draft 
Environmental Impact Statement was issued by the Corps in July 2003. The information contained in 
these reports has been incorporated into this FCAR as appropriate. 
 
 
DESCRIPTION OF ALTERNATIVES 
 
Based on the information provided to date, the Corps has determined that the NRCS= proposed 
channel work alternative, as described in the above, and a full river diversion alternative were unfeasible. 
These alternatives will not be fully evaluated in the draft EIS.  The full river diversion alternative would 
divert the Mud River into an entirely new channel south of the Town of Milton.  Both the NRCS=s 
alternative and the full river diversion alternative would significantly alter or eliminate the existing Mud 
River throughout the project area and would therefore, have increased environmental impacts compared 
to the feasible alternatives that have been developed.  As a result, the Service does not object to the 
elimination of these alternatives from full consideration.   
 
All of the Corps= has feasible alternative fall into two main categories: 1) levee alternatives requiring 
channel relocation; and 2) levee only alternatives that do not require any channel relocation.   All the 
feasible alternatives are primarily composed of a levee that generally runs along the north bank of the 
Mud River through the Town of Milton. 
 
Within these two main categories of alternatives, the Corps developed three alternative variations.  The 
alternative variations provide differing levels of flood protection to the town. While the downstream 
terminus of the levee is the same for all variations, the upstream terminus has been altered in order to tie 
in to the appropriate elevation required to provide the desired level of flood protection.  Minor changes 
in levee alignment have also been made to accommodate the required footprint of the levee for each 
variation.  The variations also differ in the size and location of pumping stations required to eliminate 
ponding from drainage internal to the levee.  Generally as the level of flood protection provided is 
increased, the height, width, and length of the levee as well as the amount of borrow material needed is 
increased.  As a result, the variations that provide the greatest level of flood protection can also be 
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expected to cause the greatest level of environmental impact.  An overview of some of the major 
characteristics of each alternative is provided in Table 1.  
 

Table 1: Some Primary Characteristics of the Feasible Alternatives   
     

Alternative 
 
LOP 

 
Footprint 
(acres) 

 
Length 
(ft) 

 
Avg. Width 
at Base (ft)  

 
  

 
 

 
 

 
Alternatives Requiring Channel Relocation    
A: Medium Level Levee w/ Channel 100 yr. 17 7,922 92 
B: High Level Levee w/ Channel 250 yr. 21.5 8,312 105 
C: Very High Level Levee w/ Channel  500 yr. 26 8,160 112 

    
Alternatives that do not Require any Channel Relocation   
D:  Low Level Levee Only 20 yr. 9 6,672 57 
E: Medium Level Levee Only 100 yr. 15 8,416 78 
F: Very high Level Levee Only 500 yr. 19 8,680 96 

    
    
LOP - Level of Protection     

 
The levee that follows a similar alignment in the lower half of the project area, downstream of Mud 
River Road, in all the alternatives.  The primary differences between the two groups of alternatives 
occur in the upstream half of the project area.  The levee alternatives that do not require any channel 
relocation would travel to the south of Milton Plaza and then essentially run parallel to the north bank of 
the Mud River up to Mud River Road.   
 
The levee alternatives requiring channel relocation would consist of a levee that travels south of Milton 
Plaza and would then cross the existing Mud River and travel south of the existing river through the 
areas currently used for the Pumpkin Festival.  The levee would again cross the existing Mud River just 
upstream of Mud River Road.  For these alternatives, the reach of the existing Mud River that would 
then be north of the proposed levee would be excavated into a 13.3 acre ponding area for Johns 
Branch.  An associated pumping station would be built to pump the ponded water across the levee and 
into the river.   These alternatives would also require that approximately 4,084 feet of new channel for 
the Mud River be constructed in order to replace the 4,084 feet of existing channel that would be lost.   
It is proposed that the new channel would be constructed using natural stream channel design 
techniques.  
 
Downstream of Mud River Road the levee for all alternatives would follow a westerly alignment 
paralleling the northern embankment of the Mud River.  It would then turn southwest, cross over an 
existing go-cart track and the old covered bridge approach, turn westerly again to follow the northern 
bank of the river, then move away from the bank and tie into high ground at the western side of Abbott 
Street.    
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Figures 1 and 2 show a proposed levee alternative requiring channel relocation, and a levee only 
alternative, respectively.  For ease of analysis, this FCAR will focus on quantifying the impacts of only 
one alternative from each major category.  Qualitative comparisons will then be made between the other 
alternatives within each group.  Alternative B has been selected as representative of the Levee with 
Channel Relocation alternatives, while Alternative D has been selected for Levee alternatives without 
Channel Relocation.  Preliminary information from the Corps suggests that these two alternatives 
provide the greatest economic benefits within each respective category. 
 
 
FISH AND WILDLIFE RESOURCES IN THE STUDY AREA 
 
Bottomland Hardwood: Most of riparian areas within the project area can be characterized as 
bottomland hardwood (BH) habitat.  This habitat type generally occurs in low lying areas that are 
subject to soil saturation and repeated flooding.  When minimally disturbed, mature stands typically have 
a four-layered canopy structure with canopy, sub-canopy, shrub, and herbaceous ground-cover layers. 
 Common overstory species include silver maple (Acer saccharinum), sycamore (Platanus 
occidentalis), catalpa (Catalpa speciosa), black walnut (Juglans nigra), tulip poplar (Lireodenron 
tulipifera), slippery elm (Ulmus rubra), and river birch (Betula nigra).  Sub-canopy species include 
box elder (Acer negundo), and saplings of the overstory species.  Species such as elderberry 
(Sambucus nigra), spicebush (Lindera benzoin), and black willow (Salix nigra) may be common in 
the shrub layer, while the herb layer includes maiden hair fern (Adiantum pedatum), jewelweeds 
(Impatiens capensis), smartweeds (Polygonum pensylvanicum), and hog peanut (Amphicarpaea 
bracteata). 
 
This habitat type is the climax riparian community and is extremely productive in terms of wildlife use. 
BH habitats are used by muskrat (Ondatra zibethicus), raccoon (Procyon lotor), beaver (Castor 
canadensis), mink (Mustela vison), red fox (Vulpes fulva), gray squirrel (Sciurus carolinensis), and 
white-tailed deer (Odocoileus virginiana).  Birds species commonly found include mallard (Anas 
platyrhynchos), wood duck (Aix sponsa), great blue heron (Ardea herodias), green-backed heron 
(Butorides virescens), belted kingfisher (Megaceryle alcyon), warbling vireo (Vireo gilvus), 
prothonitary warbler (Protonotaria citrea), and Louisiana waterthrush (Seiurus motacilla).  Reptiles 
and amphibians may include midland mud salamander (Pseudotriton montanus diastictus), eastern 
American toad (Bufo americanus americanus), Fowler=s toad (Bufo fowleri), eastern box turtle 
(Terrapene carolina carolina), common ribbon snake (Thamnophis sauritus sauritus), and northern 
rough green snake (Opheodrys aestivus aestivus). 
 
Much of this habitat type within the project area has been subject to disturbances such as occasional 
cutting and clearing.  As a result, fully mature stands are interspersed with areas of habitat that are in 
earlier stages of regrowth. While still supporting many of the same plant species, the canopy layer is not 
as dense, trees may not be as large, and a greater proportion of shrub and herb species are present.  
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These areas may also not be utilized as heavily by wildlife.

Urban: The predominant characteristic of this habitat type is the presence of development throughout the 
area.  Urban (Ur) habitat contains homes, businesses, shopping areas, schools, streets, parking lots, and 
some industrial facilities.  Development may be interspersed with lawns, landscaping, shade trees, 
gardens, recreational parks, and limited undeveloped or open areas.  The value of this habitat is highly 
dependent upon the diversity and type of development that is present.  Generally, areas with low density 
development or that are predominantly residential will provide greater wildlife value then highly 
developed areas mainly consisting of pavement.  Gray squirrel, raccoon, opossum (Didelphis 
marsupialis), slate-colored junco (Junco hyemalis), barn swallow (Hirundo rustica), American robin 
(Turdus migratorius), blue jay (Cyanocitta cristata), purple martin (Progne subis), grey catbird 
(Dumetella carolinensis), cardinal (Cardinalis cardinalis) and various species of small mammals 
(Peromyscus spp.) may commonly be found in these areas.  Much of the project area, particularly near 
Route 60, is of this habitat type.  
 
Mixed Hardwoods: This habitat type is present in limited quantities near the termini of the project, 
adjacent to residential areas, and also along two tributaries north of the Mud River.  Mixed Hardwoods 
(MH) in the project area contain trees such as oaks (Quercus spp.), black cherry (Prunus serotina), 
beech (Fagus americana), sassafras (Sassafras albidum), and white pine (Pinus strobus).  The 
understory  vegetation of herbs and shrubs commonly includes hornbeam (Carpinus caraliniana), 
flowering dogwood (Cornus florida), poison ivy (Toxiodendrun radicans), spring beauty (Claytonia 
virginica), wood violets (Viola spp.), Christmas fern (Polystichum acrostichoides), briers (Smilax 
spp.), and trumpet creeper (Campis radicans).  Some wildlife species that may be found in this habitat 
type are gray squirrel, eastern chipmunk (Tamias striatus), eastern mole (Scalopua aquaticus), red-
eyed vireo (Vireo olivaceus), scarlet tanager (Piranga olivacea), black and white warbler (Mniotilta 
varia), downy woodpecker (Picoides pubescens), white-tailed deer, eastern box turtle, and black rat 
snake (Elaphe obsoleta obsoleta).   
 
Open Agricultural: Open Agricultural (OA) habitats within the project area are generally grass or hay 
fields that are mowed at least annually, or areas that are planted with crops.   Corn appears to be the 
most common crop within the study area, although some areas appear to have been planted with 
tobacco in the past.  This habitat type provides food, cover, and resting areas for wildlife species such 
as white-tailed deer, red-tailed hawk (Buteo jamaicensis), mourning dove (Zenaida macroura), 
eastern bluebird (Sialia sialis), eastern meadowlark (Sturnella magna), killdeer (Charadrius 
vociferus), eastern garter snake (Thamnophis sirtalis sirtalis), and woodchuck (Marmota monax).  
In addition, these areas are heavily utilized by waterfowl species such as Canada goose (Branta 
canadensis), mallard, and black duck (Anas rubripes) during migration and over winter.  While large 
expanses of cropped land may not be heavily utilized by wildlife, the value and utilization of OA habitats 
is greatly increased if they are surrounded by, or occur in close proximity, to other wetland, forested, or 
riverine habitat types.   
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Early Oldfield: Early Oldfield (EO) habitat is generally formed when open fields are let to lay fallow for a 
number of years.  Through the process of succession many native species may begin to colonize the 
area.  Virtually 100 or more annual and perennial plant species, including grasses, forbs, creepers, 
climbers, parasites, and composites can occur in this community.  Species groups such as ragweeds 
(Ambrosia spp.), goldenrods (Solidago spp.), asters (Aster spp.), sunflowers (Helianthus spp.), 
coneflowers (Rudbeckia spp.), sneezeweed (Helenium spp.), ironweeds (Vernonia spp.), Joe-pye-
weed (Eupatorium  perfoliatum), nettles (Urtica spp.), trefoils (Trifolium spp.), primroses 
(Primulaceae), buckwheats (Polygonaceae), morning glories (Ipomoea spp.), bindweeds 
(Convolvulus spp.), brambles (Rubus spp.), and numerous others may form an almost impenetrable 
tangle of vegetation, sometimes rising to six feet or taller during the height of the growing season.  During 
the winter months the dead vegetation usually forms a thick mat.   
 
These areas are extremely valuable to numerous wildlife species, and provide food, cover, nesting, and 
resting habitat for at least a portion of the life cycle of many migratory or resident wildlife species.  
Mammals such as the meadow vole (Microtus pennsylvaticus), short-tailed shrew (Balrina 
brevicauda), white-tailed deer, woodchuck, cottontail rabbit (Sylvilagus floridanus), muskrat, and 
others utilize these areas.  The lush browse, insect fauna, fruits and seeds that are available during the 
spring, summer, and fall, provide important food items and cover for nearly all local wildlife species.   
Migratory and resident songbirds heavily utilize these areas during late summer and fall.  Species 
commonly observed include song sparrow (Melospiza melodia), fox sparrow (Passerella iliaca), field 
sparrow (Spizella pusilla), common yellow throat (Geothlypis trichas), goldfinch (Carduelis tristis), 
Carolina chickadee (Parus carolinesis), tufted titmouse (Parus bicolor), rufous-sided towhee (Pipilo 
erythrophthalmus), and mourning dove.  In addition, many reptile species such as black rat snake, 
eastern milk snake (Lampropeltus triangulum triangulum), hog-nosed snake (Heterodon 
platirhinos), eastern box turtle, common five-lined skink (Eumeces fasciatus), and northern fence 
lizard (Sceloporus undulates hyacinthinus) may occur here. 
 
Riverine Habitats: The Mud River is a warmwater, perennial stream that meanders along a relatively flat 
gradient of approximately 2 feet per mile through the project area.  Due to this low gradient, velocities 
are typically slow in the river.  Riffles are infrequent and the river is characterized by the presence of 
long pools.  Consistent with its= name, substrates consist mostly of silts and sands, and turbidity tends 
to be high.  A large amount of fallen timber and woody debris is present in the river, providing good 
cover and structural diversity.  A small water supply dam is located approximately in the upper third of 
the project area.  Depths upstream of the dam range from 10 to 15 feet deep in the mid-channel, while 
downstream of the dam and for most of the project area the channel is approximately 2 to 3 feet deep.  
Average width of the channel is approximately 60 feet.   
 
Thirty-two species of fish were collected from the river during Marshall Universities= recognizance 
study, with northern hog-nosed sucker (Hypentelium nigricans), golden redhorse (Moxostoma 
erythrurum), and silverjaw minnow (Ericymba buccata) being the most common species.  Other 
common species were creek chub (Semotilus atromaculatus), green sunfish (Lepomis cyanellus), 
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spotted bass (Micropterus punctulatus), striped shiner (Notropis chysocephalus), and brindled 
madtom (Noturus miurus).  The WVDNR stocks the river with muskellunge (Esox masquinongy) 
fingerlings annually.  Mussel species found within the project area are the three ridge (Amblema 
plicata), fat mucket (Lampsilis siliquodia), and Wabash pigtoe (Fuscania flava).  Three additional 
species have been found in the Mud River upstream of the project area.  These species were the plain 
pocket book (Lampsilis cardium), white heelsplitter (Lasmigona complanata), and pimpleback 
(Quadrula pustulosa).  Reptiles and amphibians that may be found in this riverine habitat include 
common mud puppy (Necturus maculosus maculosus), northern green frog (Rana clamitans 
melanota), pickerel frog (Rana palustis), eastern snapping turtle (Chelydra serpentina serpentina), 
stinkpot (Sternotherus odoratus), painted turtle (Chrysemys picta marginata), common water snake 
(Nerodia sipedon sipedon), and queen snake (Regina septemvittata).  This area is also utilized by 
many of the same wildlife species that are found within BH habitats as well as by more aquatic species 
such as the river otter (Lutra canadensis).  
   
Stream Habitat: Two small tributaries travel through the project area on the north side of the Mud River. 
 Johns Branch is located in the upper third of the project, while Newmanns Branch is located in the 
lower third.  Both streams have been heavily channelized within the CWLs, and as a result do not 
provide high quality stream habitat.  However, less alteration has occurred in their upstream reaches.  
These streams have steeper gradients then the Mud River and have small riffle-pool complexes. Both 
streams are bordered by steeper slopes to their west and are at least in portion bordered by MH 
habitat.  Newmanns branch is bordered by immature BH near its= confluence with the Mud River.  A 
number of other small unnamed streams occur throughout the project area creating a total of 
approximately 9,414 linear feet of jurisdictional stream habitat.  This habitat may be useful for a number 
of benthic macroinvertabrates and should provide habitat for salamander species such as the Northern 
dusky salamander (Desmognathus fuscus), the Southern two-lined salamander (Eurycea cirrigera) 
and the spring salamander (Gyrinophilus porphyriticus).  It will also be used as a water and food 
source by many of the wildlife species found in adjacent habitat areas.   

 
Wetlands and other Unique Habitats: A large wetland complex exists on the north side of the river near 
the downstream terminus of the project.  The main portion of this complex consists of a palustrine 
forested (PFO) wetland that is dominated by sycamore, box-elder, black willow, and river birch.  
Water purslane (Ludwigia palustrus) is common in the herbaceous layer.  At least 3.35 acres of this 
habitat type occurs within the Construction Work Limits (CWL), however this wetland continues south 
of the CWL and this portion of the wetland was not delineated.  A 0.27 acre scrub-shrub (PSS) 
wetland occurs just northwest of the PFO wetland.  Dominant vegetation in this area consisted of 
buttonbush (Cephalanthus occidentalis), swamp rose mallow (Hibiscus palustris), and arrow-leaved 
tearthumb (Polygonum saggittatum).  Song sparrow, junco, cardinals, chickadees, red-winged 
blackbird (Agelaius phoeniceus), and common flicker (Colaptes auratus) were seen in this area.   
Amphibians such as red-spotted newt (Notophthalmus viridescens viridescens), Jefferson salamander 
(Ambystoma jeffersonianum), marbled salamander (Ambystoma opacum), northern spring peeper 
(Pseudacris crucifer crucifer), and wood frog (Rana sylvatica) may also occur.  
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Another wetland complex occurs on the south side of the river in the upper third if the project, south of 
the OA habitat used during the Pumpkin Festival.  This low lying slew appears to be part of a remnant 
channel that follows a westerly-northwesterly meandering direction.  The southern-most portion of this 
slew has been identified as a PFO/PSS wetland that is dominated by sedges (Carex intumescens), 
Pennsylvania smartweed (Polygonum pensylvaticum), buttonbush, and brambles.  The extent of this 
wetland was not delineated, however it is estimated that at least 10 acres occur.  Although the northern 
end of this slew was not delineated as a jurisdictional wetland (it appears to have been plowed and 
mowed in the recent past), obvious differences in vegetation and topography are visually apparent.    
This area most likely forms an ephemeral pool that retains water during the spring or after high water 
events.   Another area that has similar habitat characteristics occurs on the south side of the river, slightly 
northeast of the Mud River Road bridge.   These areas are of special interest because they seem suited 
to support populations of the Eastern spadefoot toad (Scaphiopus holbrookii).  The Eastern spadefoot 
toad is relatively rare in the state, and has only been documented in 6 counties, including Cabell County. 
 This species occurs in low-lying areas that retain water after heavy summer storms and requires loose 
sandy soils in which to burrow. This toad spends most of its time underground, and is active mainly at 
night when temperature and humidity are favorable.    
 
Two other small PFO/PSS wetlands occur along Newmanns Branch.  These areas total 0.56 acres and 
are dominated by box elder, buttonbush, black willow, curly dock (Rumex crispus) and blue-joint 
grass (Calamagrostis canadensis).  A small, 1.3 acre parcel of black willow dominated habitat exists 
within the project area adjacent to the Mud River Road bridge.  This area was not determined to be a 
jurisdictional wetland, however it functions similar to a PSS wetland.  
 
An open water habitat area occurs southeast of Milton Plaza that has been artificially created through 
the extraction of borrow and fill material.  The area is at least seasonally inundated and maintains a 
hydrologic connection to the river. While a limited amount of vegetation was present within the open 
water area at the time of the HEP, aquatic vegetation may become more apparent during the growing 
season or may begin to colonize that area if disturbance is limited.  Cattails (Typha latifolia), 
arrowhead (Sagittaria latifolia), and various species of sedges and rushes would be expected to 
occur.  Even in the absence of aquatic vegetation, this area provides a suitable resting and nesting area 
for many species of waterfowl, such as mallard, Canada goose, and black duck, and may be utilized by 
other avian species such as red-winged black bird and great blue heron.     
 
Endangered Species 
Except for occasional transient species, the only Federally listed endangered species that could 
potentially be impacted by the currently proposed project is the Indiana bat (Myotis sodalis).  This 
species may use the project area for foraging and roosting between April 1 and November 14.  Indiana 
bat summer foraging habitats are generally defined as riparian, bottomland, or upland forest, and old 
fields or pastures with scattered trees.  Roosting/maternity habitat consists primarily of live or dead 
hardwood tree species such as shagbark hickory, which have exfoliating bark that provides space for 



 
 12 

bats to roost between the bark and the bole of the tree.  Tree cavities, crevices, splits, or hollow 
portions of tree boles and limbs also provide roost sites. 
 
The nearest known hibernating populations are in Lawrence County, Ohio and in the Carter County 
Complex in Kentucky which is about 40 and 60 air miles from the project area, respectively. The 
Carter Cave Complex contains one of the largest known hibernacula for the species, including one 
Priority I, and two Priority III hibernacula.  Priority I hibernacula have populations of greater than 
30,000 bats, while Priority III have populations of less than 500 bats.  Bat Cave, within Carter County, 
Kentucky has been designated as Critical Habitat for the species. The Hibernacula within Lawrence 
County, Ohio is a Priority III area.   
 
Recent data indicate that the area within an approximate 5.0 mile radius of a hibernaculum is important 
foraging and roosting habitat for the Indiana bat in the fall swarming period, August 15 through 
November 14.  The project area is outside a five mile radius of a known hibernaculum.  Therefore, fall-
swarming behavior is not expected in the proposed project area, however foraging and maternity habitat 
may occur in the project area.  The closest known locations of maternity activity occur in Boone 
County, West Virginia; Hocking County, Ohio; and Bath County, Kentucky.  
 
 
BASELINE FUTURE WITHOUT PROJECT ASSESSMENT 
 
Aerial photography and maps of the project area from the 1960's to present were reviewed to 
determine  what types of changes in land-use would be expected to occur in the project area in the 
future. The major change in land-use appears to be a conversion of agricultural areas into commercial 
development along the north side of the river.  In particular, Milton Plaza was constructed on an area 
that was previously agricultural fields.  The open water area at the upstream end of the project appears 
to have been constructed by borrowing fill material from areas adjacent to the river to raise the elevation 
of developable areas adjacent to Route 60.  The racetrack area has also recently been converted from 
farm fields.  However, most of the changes in land-use appear to be concentrated near Route 60 and 
have not occurred along the river, probably due to the risk of flooding.   Most of the remaining 
agricultural habitat within project area is either at low elevations that are extremely susceptible to 
flooding (less then 572.9 MSL) or are associated with schools, parks, or festival areas that are unlikely 
to be developed in the near future.  Disturbances to forested habitat such as periodic cutting seems to 
be consistent over time, however the available acreage of these habitat types does not appear to have 
decreased over time.  
 
Approximately 10 acres of habitat within the project area is currently used for sewage treatment 
lagoons.  It is anticipated that the Town of Milton will update their treatment system and divert this 
sewage into a more modern treatment system, negating the need for these ponds.  The pond would 
most likely then be filled and developed in some manner. As a result this acreage will most likely 
become developed commercially within the planning period for the project.  However, since this area is 
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not currently impacted by the proposed construction, other then by increased flood heights, no changes 
to the Future Without Project (FWOP) have resulted.  If project plans change, this area may need to be 
considered.  Overall, little change in land-use patterns have occurred over the past 30 years, and under 
the FWOP scenario, it is not anticipated that this trend would change significantly in the future.  Based 
on this review, the FWOP projections will be the same as the existing baseline conditions.   
 
 
HABITAT EVALUATION PROCEDURES 
 
Habitat Evaluation Procedures (HEP) were conducted within the project area during the summer of 
2003.   Participants were Randy Kelley and Zack Brown of the WVDNR, Barry Passmore of the 
Corps, and Barbara Douglas of the Service.    
 
Habitat maps were made by utilizing United States Geologic Survey (USGS) 1 meter color infrared 
digital orthophoto quarterquads.  The imagery was acquired by the USGS in 1996 and 1997.  Habitat 
types were separated using spectral differentials, one foot contour topographic mapping, soil survey 
mapping and field data/observations. The data was analyzed and generated using Geographic 
Information System (GIS) applications.  The mapping effort was conducted by Chris Carson of the 
Corps.  After initial mapping was complete, the team field verified the habitat delineations, and made 
alterations based on consensus of appropriate habitat descriptions.   
The following habitat types were identified for evaluation within the project area: BH, MH, OA, PFO 
wetlands adjacent to BH and MH habitats, and riverine habitat.  As listed in Table 2, habitat models for 
twelve species were conducted during the course of the HEP.    These species were selected to provide 
a representative selection of species from each guild, class, and stratum of habitat present. 
 

 Table 2: Species used in the HEP 
 

Open Agriculture 

Bottomland 
Hardwood/ Riparian/ 

Wetland 

Bottomland 
Hardwood/ Mixed 

Hardwood Riverine 

Meadowlark Wood duck Downy woodpecker Snapping turtle 
Red-tailed hawk Green backed heron Fox Squirrel Green sunfish 
Eastern garter 

snake Mink Barred owl  Mink  
  Red spotted newt     

 
A detailed discussion of the HEP was provided in the Final Habitat Evaluation Procedures Analysis 
Report, Lower Mud River Flood Control Project dated January 2004.  That report is incorporated 
here by reference.   The mitigation recommendations made in this FCAR are based upon the 
information gathered during the HEP.  
 
Because habitat quality varies along the length of the river, the team decided to individually rate specific 
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impact areas rather then obtaining an average HEP value for each habitat type in the project area.  A 
total of 19 sample sites were selected, including 6 BH areas and one BH reference area, 6 OA sites, 
and one MH site.  Three riverine sites were also selected. The number of sites selected for each habitat 
type was based on the perceived diversity of habitat quality within the project area. Figure 3 shows the 
locations of the HEP sample points. This approach will allow for a more accurate comparison of which 
project alternative will have the most adverse effects to high quality habitat and potentially allow for 
project modifications so that impacts to these areas are avoided to the extent practicable.    Table 3 
shows the verbal descriptions of the site locations.  
 

Table 3: HEP Sample Locations 
  

Habitat Type 
 

Site # 
 

Location 
BH 1 South side of river, upstream end near Pumpkin Festival area  
BH 

 
2 

 
South side of river, downstream end near Pumpkin Festival area  

BH 
 

3 
 
North side of river, behind Gino's Pizza  

BH 
 

4 
 
North side  of river, behind Stratton Tractors 

BH 5 North side of river, behind Middle School by Newmanns Branch 
BH 6 north side of river, downstream end of project area by the Corn 

Maze  
OA 

 
1 

 
south side of river, upstream end of Pumpkin Festival parking area   

OA 2 south side of river, downstream end of Pumpkin Festival parking 
OA 3 South side of river, on top of knoll by ball fields 
OA 4 north side of river, behind Wayne's Heating, former race track area 
OA 5 North side of river, fields behind Middle School 
OA 6 north side of river, downstream end of project area, the Corn Maze 
MH 1 south side of river, area adjacent to old river slew between knoll and 

Pumpkin Festival parking area  
PFO 

 
1 

 
south side of river, wetlands within old river slew - within MH Site # 
1 

PFO 2 north side of river, wetlands adjacent to Corn Maze - within BH Site 
# 6 

AQ 1 just downstream of Rt. 25 bridge, mid project area  
AQ 2 upstream end of project just downstream of openwater wetland, near 

upper Pumpkin Festival area 
AQ 3 close to downstream end of project area, by Corn Maze 
BH Reference upstream of project area by Flea Market 

 
The results of this HEP are used to calculate the recommended level of mitigation for terrestrial impacts. 
 Mitigation requirements are calculated by overlaying the project impact map with the habitat map, and 
then calculating the acreage impacted for each habitat area.  The acres impacted are then multiplied by 
the HSI scores for that habitat area to determine number of Habitat Units (HU) lost as a result of 
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project construction.  For these calculations, one HU is equal to an acre of habitat with a HSI rating of 
1.0, meaning ideal habitat conditions exist for that type. In order to offset for these losses, project 
mitigation should at a minimum, provide an increase in HU equal or greater to the number of HU lost.  
Credit for mitigation HU can be gained by creating new habitat areas, and by enhancing or restoring 
existing habitat.  Under this approach, credit is given for the improvement of the resulting habitat over 
and above the existing or baseline habitat condition.  For example, 10 acres of existing BH habitat with 
a current HSI rating of 0.5 would provide 5 HU.  If that area is permanently protected so that large den 
trees are allowed to develop, and additional mast tree are planted, then potentially 10 acres of habitat 
with a HSI of 1.0 would be created, for a total of 10 HU.  Thus, 5 HU of mitigation credit would be 
obtained.   It should be noted that, since perfect 1.0 HSI scores are extremely difficult to obtain, under 
normal situations that 5 HU of credit would be the maximum that could potentially be obtained.  Actual 
conditions after mitigation would likely be less then provided for in this example.  Therefore, it is 
advisable to plan for the potential to obtain more than the required HU in case ideal target conditions 
are not reached.  Mitigation plans should also insure that baseline levels of HU are maintained by 
preserving existing habitat within the project area.   
 
Mitigation requirements for aquatic impacts are governed by Clean Water Act regulations, including 
Section 401 State Water Quality Certification.   The WVDNR and WVDEP have established mitigation 
ratios for various types of aquatic habitats.  These requirements are more stringent then those derived 
from HSI calculations.  However, the results of the aquatic HEP can be used to ensure that any 
mitigation is of comparable or enhanced quality then the existing habitat.   
 
The species variables evaluated in this HEP should provide the basis for developing target conditions for 
both the terrestrial and aquatic mitigation plan.  Mitigation credits for enhancement activities are most 
easily gained by addressing the limiting factors for each habitat area as described in the results of the 
HEP evaluation.  Mitigation through creation or preservation should focus on reproducing the conditions 
that resulted in the highest scored variables.   For example, mitigation plans to enhance exiting BH 
habitats might focus on providing hard mast tree species.  Any areas where BH habitats are created 
should be planted to develop dense overstory canopies and large DBH trees.  Riverine and riparian 
habitats should provide overhanging woody vegetation, instream cover, and wide forested buffers.   For 
ease of calculation, HU gained or lost for each proposed impact or mitigation area are calculated for 
each target species for that habitat type.  Those results are then averaged across species to obtain an 
average HU gained or lost for each action.   This also allows for the benefits or impacts of an action to 
be evaluated based on the overall effect to the target community.   
 
 
COMPARISON OF ALTERNATIVES  
 
In order compare to calculate project impacts, designs for each alternative as described in the DEIA, 
were overlayed onto habitat maps using GIS.  The acreage of impact for each habitat area was then 
calculated. Table 3, below, shows an overview of the impacts that each alternative will have to each 
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habitat type. Alternative B would consistently have greater impacts to all terrestrial and aquatic habitat 
types present within the project area, including Waters of the United States, then would Alternative D.   
 

Table 4: Comparison of Project Impacts 
 

       
Alternative B Alternative D

Habitat Type Acres 
Impacted  

Acres 
Impacted 

Terrestrial Habitats  
BLH 18.43 11.71 
HW 3.16 3.17 
OA 21.17 18.52 
Subtotal 42.76 33.40 

   
Unique Habitat Areas     

Open Water 3.68 0 
Black Willow Area1 0.11 0.01 
Low Swale1 4 3.27 
Subtotal 7.79 3.28 

   
Waters of the U.S.    

PFO2 1.9 1.76 
Riverine/Stream3 4.14 0.6 
Subtotal 6.04 2.36 

   
   

Total Acres of Impact for Mitigation 56.59 38.97 
  

    
    
    

 
 

Riverine: The major difference between alternatives is the impact associated with relocating a portion of 
the Mud River.   All Channel Relocation Alternatives would impact 4,084 feet of the Mud River.  
Alternative D, as well as the other Levee Only Alternatives would avoid this impact altogether.   While 
using natural stream channel design techniques may help to reduce the impacts associated with channel 
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relocation, avoidance of impacts is the preferred approach.  Existing regulations, policies, and guidelines 
associated with the Clean Water Act such as the Guidelines for Specification and Disposal Sites for 
Dredged or Fill Material (Federal register 45:249, December 24, 1980) and the Service=s Mitigation 
Policy (Federal Register 46:15, January 23, 1981) specify that if a feasible alternative exists that will 
avoid impacts to Waters of the United States, that alternative should be selected over other alternatives. 
 This means that leaving the existing channel intact is necessarily preferred over any relocation 
alternative, even if the relocation is done in an ecologically sensitive manner.  Given that the Corps has 
identified three feasible Levee Only alternatives that would avoid significant impacts to the Mud River, 
the Service strongly recommends selection of one of those alternatives.  
 
Terrestrial: Based on mapping done by the Corps, it is estimated that Alternative B, the High Level 
Levee with Channel Relocation, will impact approximately a total of 69.9 acres as a result of project 
construction.  This includes 18.43 acres of BH habitat, 21.17 acres of OA habitat, and 13.27 acres of 
Ur habitat.   The remaining affected acreage is wetland or aquatic habitat. Alternative D, the Low Level 
Levee only alternative will impact approximately 55.05 acres, including 11.64 acres of BH, 18.52 acres 
of OA, and 16.08 acres of Ur habitats.  
 
All Channel Relocation Alternatives would create a 13.3 acre pond over the existing BH area behind 
the Pumpkin Festival area and a 3,225 foot reach of river.  The BH habitat that would be impacted is 
the largest contiguous area of BH within the project area.  This area was also given one of the highest 
HEP ratings for this habitat type.  The ponding area was therefore placed in a location that would have 
one of the greatest possible adverse impacts to wildlife resources.  The area upstream and adjacent to 
Johns Branch is currently undeveloped and has been excavated to form an open water area.  Utilizing 
this area for ponding purposes, as planned for Alternatives E - Medium Level Levee, and Alternative F 
- Very High Level Levee would be reduce impacts to BH habitats and avoid the impacts associated 
with relocating the river.      
 
This same BH area is proposed to be used as a borrow area under Alternative D, and the other Levee 
Only Alternatives.  The impacts under these alternatives are less then those incurred under the Channel 
Relocation Alternatives, and these impacts could be minimized by revising the configuration of the 
borrow site to avoid this area to the maximum extent practicable.  This would result in more of the OA 
habitat near the Pumpkin Festival area being disturbed.  However, OA habitats are by their nature 
easier to mitigate for then BH habitats.  Mitigating for BH habitat involves the cost and time of planting 
trees and allowing them to mature, while agricultural plants are designed to grow quickly and are easily 
planted and maintained. 
 
Wetlands and Other Unique Habitats: Consistent with the impacts associated with other types of 
habitats, Alternative D would have reduced impacts to the unique habitats present within the project 
area.  Alternative D would avoid impacts to the open water area altogether, while Alternative B would 
impact 3.68 acres.   The other Levee Only Alternatives would also impact this area but to a lesser 
degree then under Alternative B or any other Channel Relocation Alternative.  Similarly, although all 
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alternatives would impact the PFO wetland near the downstream terminus of the project, the low lying 
swale habitats and the black willow area, the Channel Relocation Alternatives would cause the greatest 
losses.   
 
Streams: Under all alternatives it appears that approximately 1000 feet of Newmanns Branch would be 
channelized between Rt 60 and the river.  However, more opportunity exists for reconstruction of an 
ecologically beneficial stream confluence and channel under Alternative D, because the levee would be 
located farther away from river.  Four additional jurisdictional but unnamed stream habitats might be 
impacted under the Channel Relocation Alternatives, while three might be affected under the Levee 
Only Alternatives.  Adverse effects could be caused by reaches upstream of the levee being ponded or 
redirected, and areas downstream of the levee losing their hydrologic source or being channelized.    A 
potential total of 2,445 feet of unnamed jurisdictional streams could be affected under the Levee Only 
Alternatives.  While 3,777 linear feet has the potential to be impacted under the Channel Relocation 
Alternatives.   
 
Preliminary project plans indicated that 2,200 feet of Newmanns Branch and 1,600 feet of Johns 
Branch that are upstream of Rt 60 would be used as a backwater ponding area during periods of 
flooding.  However no information is available at the time this DCAR was drafted that would indicate 
how often this was to occur or to what depth this area would be flooded.  Increased inundation of this 
area could cause increased mortality of vegetation adjacent to the stream, and affect soils and stream 
banks by increasing erosion.   While the Service does not recommend that measures to address this 
issue be considered at this time, it is recommended that the Corps develop additional information on the 
anticipated frequency and depth of ponding that would occur in this area prior to issuing a Final EIS.   
 
Endangered Species - Indiana bat: The Service has determined that suitable foraging and roosting 
habitat for the Indiana bat occurs within the project area.  The DCAR outlined two options that the 
Corps could use to address this issue.  One option is to conduct mist nest surveys to determine if 
Indiana bats were present in the project area.  The other option is to assume Indiana bats are present 
and schedule timber removal operations during the hibernation period, between November 15 and 
March 31.  If that option is chosen, the Corps must calculate the amount of suitable summer Indiana bat 
habitat that would remain within a two-mile radius (from the approximate center point of the proposed 
project area) after the proposed disturbance.   If the Service determines that the extent of disturbance is 
significant and therefore, may affect the Indiana bat, formal Section 7 consultation with the Service 
should be requested, or mist net surveys would be required.   
 
Due to the proximity of the project area to one of the largest known Indiana bat hibernacula, and the 
lack of existing mist net data for this region, the Service recommended that the Corps conduct mist net 
surveys in the project area.   
 
The results of mist net surveys are considered valid for three years.  The Corps’ design and planning 
process for this project is a multi-year effort, and project construction is dependant upon the availability 
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of federally appropriated funds.  The Corps therefore, concluded that mist net studies conducted early 
in the planning process, might not be valid by the time construction was initiated, and that it was likely 
that any mist net studies conducted during the NEPA analysis would need to be repeated.    As a result, 
the Corps elected to conduct timber removal during the hibernation period. 
 
Clearing the entire area of the CWL of trees during the hibernation period may not coincide with the 
other aspects of the construction work schedule, and would leave the banks of the river more 
susceptible to erosion during high water events that routinely occur in the early spring.    Selecting this 
option may increase the economic and environmental costs of the project.    The Corps may wish to 
consider conducting mist net surveys prior to initiating construction of the project, so that time 
restrictions on clearing may not be required.  If this option is pursued, mist net surveys must be 
conducted before any tree removal activities begin on-site.  The Corps should also be aware that 
discovery of any Indiana bats during these surveys would cause delays, and potential revisions to the 
proposed project design.   
 
On June 3, 2004, the Corps submitted an analysis of potential habitat within a two mile radius of the 
project.  Based on this analysis, 69% of the area within a two mile radius of the center point of the 
project is currently forested.  The proposed project would remove approximately 1% of the existing 
forest cover, leaving 68% of the total area within the two mile radius forested.  Large blocks of 
contiguous forest will remain both to the north and south of the project after project completion.  The 
forested habitat that will be removed is much more fragmented than the forested habitat that will remain. 
  As a result, we have concluded that the proposed project will not significantly alter the ability of the 
surrounding landscape to support Indiana bats, and sufficient summer habitat should remain within the 
project area to support Indiana bats.  All timber removal associated with the proposed action should 
occur between November 15 and March 31.   
 
Based on the information that has been provided to us, the Service has concluded that the proposed 
project is not likely to adversely affect any federally listed species, including the Indiana bat.  Therefore, 
no biological assessment or further section 7 consultation under the ESA is required with the Service.  
Should project plans change, or if additional information on listed and proposed species becomes 
available, this determination may be reconsidered.   
 
Summary: Based on the information provided, Alternative D, the Low Level Levee Only alternative, 
would have the least adverse impact on fish and wildlife resources, and would therefore be the 
Service=s preferred alternative.  This alternative would avoid impacts to the aquatic environment to the 
maximum extent possible, and minimize impacts to terrestrial habitat.  Mitigation measures to rectify or 
compensate for unavoidable impacts can be designed using on-site, in-kind methods and would 
primarily utilize lands that will be purchased as part of the project purpose.  The Service would support 
selection of this alternative.   
 
Alternative E, the Medium Level Levee Alternative would have slightly greater impacts to terrestrial 
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habitats than Alternative D.  However, the differences between the level of impact between these two 
alternatives appear to be relatively minor and on-site, in-kind mitigation options are available that would 
most likely compensate for those impacts.  The Service would not object to selection of that alternative.  

 
All alternatives that require channel relocation, including Alternative B, the High Level Levee with 
Channel Relocation, would have significantly greater impacts on all terrestrial and aquatic habitat types, 
including Waters of the United States.  Selection of these alternatives as a preferred alternative by the 
Service would not be consistent with Clean Water Act regulations or existing Service policy.   
 
 
RECOMMENDED CONSERVATION, ENHANCEMENT, AND MITIGATION 
MEASURES FOR THE CORPS SELECTED ALTERNATIVE 
 
As stated above, Clean Water Act guidance and the Service=s Mitigation Policy specify that 
compensatory mitigation should only be undertaken when all possible measures to avoid and minimize 
impacts have been implemented.   The Service=s Mitigation Policy further specifies that on-site, in-kind 
mitigation is the preferred approach to rectify or compensate for unavoidable impacts.    
 
Section 663 of the FWCA, states that any areas of land or water that are acquired for the primary 
purpose of the proposed project shall be made available for the conservation, maintenance, and 
improvement of wildlife resources and associated habitat.  The costs of planning for and the construction 
of these measures should be considered an integral part of the costs of the proposed project.   The 
Corps estimates that approximately 103 acres of habitat are within the CWL.  All habitat not 
permanently affected by floodwall construction will be available for other uses once project construction 
is complete.  This acreage should be used to the extent possible, to fulfill mitigation for project impacts.  
 Additional habitat acreage to be acquired should be located in the same watershed in close proximity to 
the project and compliment the on-site effort.  
 
Any mitigation recommendations made by the Service must be consistent with the regulations and 
policies listed above.  In this regard, the Corps has provided more detailed project plans for their 
selected alternative and has worked with the Service and the WVDNR to avoid and minimize impacts 
of the selected plan to the extent practicable.  Impacts of remaining unavoidable impacts will be 
mitigated in-kind.  All areas designated as mitigation areas, either through avoidance, preservation or 
creation would have conservation easements placed on them to ensure that they were protected and 
maintained in perpetuity.   
 
Mitigation for all habitat types should involve development of target conditions that describe the 
characteristics to be achieved within the mitigation area.  Target conditions will help to quantify the 
benefits that will occur, and could include parameters such as species diversity, percent cover, DBH of 
trees, or lack of disturbance.   
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Any contract issued for construction of the project should incorporate construction specifications 
regarding environmental conservation measures that the contractor should comply with during 
construction, as well as detailed maps of areas to be avoided.  Limits to the amount and timing of 
clearing, sediment and erosion control measures, restrictions in the nature and timing of instream work 
should also be included.  After mitigation features are constructed, annual monitoring should occur for at 
least five years to ensure that mitigation objectives are being met.   
  
Since the project sponsor responsible is for maintaining the project after construction, measures must be 
enacted to ensure that they will maintain and monitor mitigation areas in accordance with the established 
mitigation plans and proposed conservation easements.  The Project Cooperation Agreement should 
include language addressing conservation easements, maintenance of the mitigation area, and mitigation 
monitoring as part of the project inspection schedule.  The Project Cooperation Agreement should also 
specify who is responsible for any costs, contracting, and construction associated with repairs to 
relocated stream, mitigation plantings, and enforcement of conservation easements.  The scope of the 
project sponsors= responsibilities should be clearly outlined prior to finalization of any mitigation plans.  
The Corps should obtain assurances that the project sponsor fully understands and supports these 
responsibilities.   In accordance with the Service=s Mitigation Policy, it is the ultimate responsibility of 
the Federal action agency to implement or enforce any mitigation recommendations included as part of 
any project proposal.  Mitigation should be provided, and should remain effective, Afor the life of the 
project plus such additional time required for the adverse effects of the abandoned project to cease to 
occur.@  
 
The anticipated impacts of the selected alternative after incorporation of avoidance and minimization 
measures and development of more detailed project designs are shown below in Table 5.  All resulting 
mitigation measures have been developed based on the impacts as shown in this table and the 
recommendations made in the DCAR.   
 

Table 5: Impacts of Selected Alternative after Design Refinement 
 

Summary Table:  Selected Project Impacts 

  Acres 
Lost 
HU Avg HU 

Total Bottomland Hardwood  13.6     
Downy Woodpecker   12.24   
Barred Owl   11.61   
Fox Squirrel   9.83   
Wood Duck    8.72 10.60 
Red spotted newt   0.29*   
        
Total Mixed Hardwood 0.21     
Barred Owl    0.14   
Fox Squirrel    0.09   
Red Spotted Newt   0.09   
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Downy Woodpecker   0.17 0.12 
        
Total Open Agriculture 54.15    
Red Tail   49.70   
Garter Snake   37.25   
Meadowlark    31.88 39.61 
        
Wetlands/Aquatic Impacts**      
PEM  6.1    
PFO 3.28    
PSS  .02    
OW 3.72    
Riverine 4,084 (in feet)   

 
* Red spotted newt was only evaluated at sites adjacent to PFO wetlands. 
** No HU have been calculated for wetland impacts since mitigation for impacts to these areas are 
governed by the requirements of the Clean Water Act and State section 401 certification.  
 
Mixed Hardwood Mitigation:  Only 0.21 acres of this habitat type will be affected.   This is a reduction 
from the 3.16 acres originally proposed to be impacted in the DCAR.  This reduction was achieved by 
relocating the proposed borrow area from the knoll on the upstream end of the project near the 
Pumpkin Festival area to an area on the south side of the river across from the corn maze.  The new 
proposed borrow area is currently OA habitat that is occasionally left fallow.  The effects to this area 
are discussed in the OA section.   
 
Mitigation for these impacts will occur through the preservation and enhancement of 2.82 acres of 
existing MH area near the knoll on the upstream end of the project near the Pumpkin festival area.  This 
area received an average HSI score of 0.58, will the lowest scores of 0.4 and 0.43 given respectively to 
the red spotted newt and the fox squirrel.   If this area had a greater percentage of hard mast species in 
the canopy cover, the HSI for the fox squirrel would have been a 1.0.  Therefore, enhancements should 
consist of planting hard mast species in and around this area.  Conservation easements on this area 
should allow this area to mature and provide a greater number of large DBH trees and snags to the 
benefit of barred owls and downy woodpeckers.  Also, since PEM and PFO mitigation wetlands will 
be created and preserved in adjacent areas, the HSI for red spotted newt should also be increased.  
This would result in an average increase in 1.20 HU for all MH target species.   
 
Bottomland Hardwood Mitigation:  A total of 13.6 acres of BH habitat would be impacted by the 
project.  This is a reduction from the 18.43 acres originally proposed in the DCAR.  
This reduction was achieved by avoiding impacts to 2.8 acres of high quality BH habitat near the 
Pumpkin Festival area.  While this area will be part of the ponding area for Johns branch, no clearing 
will occur in this area, and the trees and other vegetation on site will be retained.  This area will be 
subject to periodic inundation from the ponding, however since BH are adapted to periodic inundation, 
no adverse impacts should occur.   Where possible, the floodwall was also moved away from the river 
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and adjacent BH riparian areas.  Clearing of BH habitats will be restricted to the minimum amount 
necessary to construct the project.   After incorporating these minimization measures, the project will 
result in a loss of an average of 10.60 HU for target BH species, with the downy woodpecker and 
barred owl being most affected.   
 
BH habitats generally received the highest HSI scores for target BH species when they had large DBH 
trees, dense and mature overstory canopies, and good numbers of snags and tree cavities.  Since these 
qualities are hard to recreate in limited time periods, mitigation for these impacts will be very difficult, 
and is best achieved by preservation of existing high quality BH areas.  However, since preservation of 
these areas will not provide an immediate overall increase in existing HU available within the project 
area, enhancement and re-creation of BH habitats along riparian areas, including the relocated channel 
will be incorporated to replace the HU lost as part of construction.   
 
The Corps proposes to preserve 12.42 acres of existing BH habitats within the current CWL, and 8 
acres of adjacent BH on the north side of the river near the flea market.  This area was used as the BH 
reference area during the HEP and received extremely high scores (<0.8 HSI) for all target BH species 
except for the wood duck.  This will result in the retention of 15.29 existing HU.   
 
In addition, conservation easements on existing BH areas would allow for these areas to mature and 
provide a greater number of large DBH trees and snags to the benefit of barred owls and downy 
woodpeckers.  Also, since PEM and PFO mitigation wetlands will be created and preserved in 
adjacent areas, the HSI wood duck brood habitat should also be increased.  Assuming all preserved 
areas could be enhanced to an overall 1.0 HSI score, these measures could result in a maximum 
potential increase of 5.13 HU.  
 
The Corps also proposes to create 19.67 acres of BH habitat.   Creation would consist of planting 
dense stands of a variety of native BH tree species, including fast growing species such as sycamore and 
hard mast species such as black walnut and oaks.  Created BH would be placed along both banks of 
the relocated channel.  Low growing species such as black willow would be also be planted along the 
banks of  the relocated channel, and in any areas of the original river bank that are cleared during 
construction.  This would increase the riparian HSI scores for wood duck brood habitat, as well as 
other riparian target species like the green heron and the mink.  Wood duck nesting boxes, as well as 
boxes for other appropriate bird species would be placed within all proposed BH mitigation areas.  The 
combination of these methods would allow for establishment of good quality BH habitat, and over time, 
should provide conditions suitable to support all target BH species.   These measures would also serve 
to increase the HSI scores in adjacent BH that would be preserved.   If we assume that in 10 years the 
created BH areas would attain an average HSI score of 0.5, an increase in 9.84 habitat units for each 
target BH species would be provided.  
 
In summary, the Corps proposed mitigation would preserve an average of 15.29 existing BH HU. Over 
time, conservation and enhancement measures could result in a maximum addition of 14.97 average HU 
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for BH target species through creation and enhancement.   An average increase of 10.60 BH HU is 
required to offset the losses resulting from this project.  Therefore, the proposed mitigation should be 
adequate to accomplish this goal.   
 
Open Agriculture Mitigation:  A total of 54.15 acres of OA habitat will be disturbed during project 
construction.  This includes 13.83 acres that will be permanently affected by floodwall 
construction/channel relocation, and 40.32 acres that will be “temporarily impacted”.   Temporary 
impacts are areas that will be disturbed as part of construction but will not be permanently located under 
the floodwall/relocated channel.  These impacts could include staging areas; haul roads; areas cleared in 
order to construct the floodwall, relocated river channel, or other project features; and borrow areas.  
Some areas subject to temporary impacts such as the borrow area and areas adjacent to the relocated 
channel will be permanently converted to other habitat types.  Other areas will be restored or enhanced 
to their previous habitat type.   In areas subject to temporary impacts, mats will be placed for 
construction equipment to travel over, this will minimize disturbance to soils and seed banks, allowing 
the areas to be more quickly restored after construction is completed.  The total acreage impacted of 
this habitat type is greater than anticipated in the DEIS because temporary impacts were not included in 
the initial calculations.   
 
Spadefoot toads have been identified in the downstream OA area on the south side of the river.  This 
area may be used as a source of borrow material for constructing the levee.  This borrow area is 
approximately 14 acres in size.  Based on field surveys of the area, the Corps has identified the location 
of the toads within this area and will avoid impacting this location.  A total of 2.3 acres will be set aside 
and maintained as spadefoot toad habitat.  The Corps will coordinate with the Service, the WVDNR, 
and Dr. Pauley, the species expert from Marshall University prior to finalizing construction and 
mitigation plans to ensure that the project will avoid impacting the toad and that the proposed mitigation 
will beneficially affect existing spadefoot toad habitat.  The remaining land within this borrow area will be 
converted into mitigation wetlands after the soil borrow is removed.   
 
A total of 9.6 acres of OA habitat that will be temporarily impacted will be restored to OA habitat after 
construction.  These areas should be able to quickly return to their previous condition through seeding 
with appropriate native plant mixtures.  By using seed mixtures with high percentages of native grasses 
and other species known to support meadow wildlife, and establishing a maintenance plan for seasonal 
mowing at scheduled time periods for the benefit of migratory birds and other wildlife, these areas 
should provide high quality OA habitat at or above the level that they currently provide.  The 
interspersion of these areas among other riparian, BH, and wetland habitats will also increase their value 
for a variety of wildlife species.   
 
A total of 19.44 acres of OA will be preserved and enhanced through purchase and conservation 
easements.  These areas include 6.9 acres near the corn maze, 10.6 acres on the knoll by the Pumpkin 
Festival area, and 1.93 acres within the Pumpkin Festival field.  Management plans should be 
established for these areas similar to the plans described for the restored OA areas described above.   
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Preserving and restoring existing habitat would retain an average of 19.06 existing HU for OA species. 
Assuming the restored and preserved acres are enhanced to reach a 1.0 HSI for target OA species, an 
increase of 13.86 HU of credit would also be provided.   To fully mitigate for the loss of OA habitat, an 
average increase of 39.6 HU would be required.  The proposed mitigation plan does not meet this goal. 
 However, the unmitigated loss of OA HU is primarily the result of converting 28.42 acres of OA 
habitat into other habitat types (e.g. wetlands), as required for other aspects of project mitigation.  Any 
proposed development project will result in some conversion of habitat into other habitat types, and 
trade-offs will ultimately occur.  In this case, conversion to wetlands, riparian areas, and BH has been 
determined to be ecologically beneficial, as these habitat types are the natural community types 
expected around riverine systems.  Maintenance of these types of habitats within the remaining 
floodplain may also serve to retain floodwaters and reduce induced flooding in developed areas 
downstream.  However, the Corps or local sponsor should consider programs or easements to retain 
other existing OA habitats adjacent to the proposed projects, potentially including those subject to 
induced flooding as a result of the project. 
 
Wetland Mitigation: The proposed project will impact a total of 13.12 acres of wetland type habitats.  
The acres impacted of each wetland type and the proposed mitigation are shown in Table 6. 
 

Table 6:  Acres of Wetland Impacts and Proposed Mitigation 
 

  Impacts Proposed Mitigation 

Wetland Type 
Acres 

Impacted 
Mitigation 

Ratio 

Acres 
Needed 

for 
Mitigation 

Acres 
Created/ 

Enhanced 
Acres 

Preserved 
PEM 6.1 2:1 12.2 12.91   
PFO 3.28 3:1 9.84 7.9 2.4 
PSS 0.02 3:1 0.06 0.33   
OW 3.72 1:1 3.72 5.5   

 
PEM wetlands will be impacted as a result of channel relocation.  In order to ensure that the proposed 
channel configuration is stable, the Corps has proposed to use a relic channel structure as the basis for 
the relocated channel.  The relic channel is visible in aerial photography and is located within the “low 
swale area” that periodically retains water and is currently functioning as a PEM wetland.   This area is 
located within the OA field used for Pumpkin Festival parking, and is currently mowed at intervals 
throughout the year.  There is evidence that drain tiles have been installed in order to drain the area and 
convert it to OA habitat.   
 
The Service concurs with the idea of using the relic channel when constructing the new channel, since 
using natural channel designs are likely to result in a more stable channel configuration.   Once the 
channel is constructed the Corps proposes to remove the drainage tiles to restore the remaining PEM 
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habitat.  These areas will also be enhanced through plantings of native PEM vegetation.    The Corps 
also proposes to create 5.4 acres of PEM habitat within the proposed borrow area and 2 acres within 
the proposed ponding area for Newmanns Branch.   
 
Original plans called for impacts to 1.22 acres of PSS wetland.  The Corps has agreed to avoid 
construction of temporary roads and other project features within this habitat type, thus avoiding 
impacts to 1.2 acres.  Only 0.02 acres of this habitat type will now be affected.  A small 0.33 acre PSS 
wetland (black willow) will be planted near the restored/enhanced wetlands to mitigate for this impact.  
 
The project will impact 3.72 acres of OW habitat located within the old gravel removal area behind 
Milton Plaza.  As described in the Fish and Wildlife Resources section, this area is currently disturbed 
and has little aquatic vegetation.  However, the area is still heavily used by waterfowl.  The Corps 
proposes to enhance the remaining 5.5 acres of this area through aquatic plantings and riparian buffers.  
This remaining area will retain a hydrologic connection to the river and should provide good quality 
habitat once enhanced and no longer subject to periodic disturbance.   
 
A total of 3.28 acres of PFO habitat near the corn maze will be impacted by the project.  The Corps 
proposes to create 5.5 acres of PFO habitat within the borrow area and 2.4 acres within the Pumpkin 
Festival field near the relocated channel.  PFO habitats are difficult to re-create, and therefore have a 
high (3:1) required mitigation ratio.  Since the proposed mitigation areas will be near either the existing 
or relocated channel and will be subject to periodic flooding, there is a good chance that PFO wetlands 
will be successfully established in these areas.  All remaining undisturbed PFO wetlands within the 
CWL, a total of 2.4 acres, will be preserved through conservation easements.  Generally under the 
State 401 certification, wetland mitigation credits for preservation are on a 10:1 basis, resulting in .24 
acres of mitigation credit.  A total of 9.84 acres of PFO mitigation credits are required.  Currently, the 
Corps proposes 8.14 credit acres of PFO mitigation through combined creation and preservation.  This 
is 1.7 acres short of the required level.  However, the Corps is proposing an excess of 2.7 acres of 
other types of wetland mitigation over the required level.  Also, the Corps proposes to leave intact the 
current portion of the Mud River channel that will be relocated once the river is directed into the 
relocated channel.    
After the proposed portion of the Mud River is relocated, the current channel will be left intact and will 
not be regraded any more than necessary to construct the floodwall.  This area will then become part of 
the ponding area for Johns Branch.   The Corps proposes to replant this area into BH, however this 
area will still be subject to periodic flooding and may retain some standing water, making it conducive to 
the establishment of additional PFO wetlands.  As a result, the Service concludes that the 
comprehensive mitigation package as proposed by the Corps will substantially provide the required 
wetland mitigation goal.   
 
Riverine Mitigation: The proposed project will relocate 4,084 feet of the Mud River in order to 
construct the floodwall and create a ponding area for Johns Branch.  Although alternatives were 
available that would not require any river relocation, the Corps has selected a channel relocation 
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alternative based on purported increased economic benefits.   The Service retains concerns about 
selection of an alternative that does not avoid impacts to aquatic resources.  However, the Service has 
worked with the Corps to develop preliminary project designs that should minimize the impacts of the 
channel relocation.  
 
The relocated channel will located within the Pumpkin Festival field and will be of the same length, 
pattern, dimension, and profile as the existing natural channel.  The Corps will use a relic channel as 
visible from aerial photography as the basis of the relocated channel.   It is hoped that this will provide a 
more stable channel structure and that the remnants of the relic channel banks will have a more stable 
soil structure and configuration than the surrounding sandy soils found in the other portions of the 
Pumpkin Festival field.   
 
Instream benches will be constructed within the length of the relocated reach.  These benches will be 
planted with native vegetation and should serve to provide stability to the benches, and shading and 
wildlife cover for the stream.  These features will mimic conditions found within the natural Mud River 
channel.  Structural diversity should be established in the channel through the placement of rootwads, 
woody debris and other cover.  Stone slope protection will be limited to the upstream terminus of the 
relocated channel and along one outside bend where the channel will be located adjacent to the 
floodwall.   Stone slope protection should be designed so that it can support natural vegetation, and no 
spraying of herbicides will be required.  The banks of the relocated channel along the entire reach will 
be planted with native vegetation including shrubs and trees to provide low growing overhanging 
vegetation to support riparian target species such as mink, wood duck, and green heron.  Trees should 
be allowed to grow to full mature height. Riparian buffers of BH will be planted along both banks of the 
relocated channel.  
 
The channel should be constructed in a manner that would require little maintenance.  Dredging, 
clearing, snagging, or spraying to control vegetation within the channel should be avoided. The new 
channel should be constructed prior to initiating any instream work in the existing channel, and the 
channel should be dewatered during low flow periods in a manner that would minimize the loss of 
aquatic life.  In addition, disturbance in the habitat adjacent to the constructed channel should be 
complete and riparian vegetation should be planted and intact prior to diverting the river into the 
constructed channel.  
 
Detailed designs for the channel relocation are not yet finalized and will be developed as advanced 
project planning and design progresses.  Designs should be coordinated with the Service and the 
WVDNR during each phase.   
 
Stream Mitigation: As acknowledged in the Corps= December 24, 2002, Regulatory Guidance Letter, 
mitigation for impacts to stream channels is often difficult to develop and construct.  Avoidance of 
impacts should be pursued to the extent possible.   The ultimate level of impact to streams within the 
CWL will depend on the care that is taken during planning and construction to avoid disturbance to the 
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stream channel and associated hydrology.  Development of Best Management Practices to be used 
around streams during construction would be beneficial.  Alteration of stream channels should be limited 
to the minimum amount required for project construction, and should not be done in areas that will not 
be permanently affected by the project footprint.  Stream crossings and culverts placed during 
construction should be removed and restored once construction is complete.    
 
Two of the potentially impacted streams occur on the south side of the river near the Pumpkin Festival 
area.  These streams have been channelized in past and therefore, have limited wildlife values.  
Restoration efforts such as re-creating meander patterns and installing structural features should be 
considered.    The Corps should also evaluate the feasibility of constructing the borrow and ponding 
areas so that small channels would be established during normal flows.   Additional coordination is 
needed to develop measures to address potential stream impacts.   
 
Recreational Mitigation:  In order to transport material from the borrow area to the location of the 
floodwall, a temporary bridge will be constructed across the Mud River from the borrow area to the 
OA area behind the middle school.  The Corps anticipates using a temporary military bridge so that no 
fill in the river will be required.  Clearing of riparian habitat will be restricted to the minimum amount 
necessary to install the bridge. 
 
Construction of the floodwall will restrict public access to the river, particularly for boaters and other 
recreational users.  In order to mitigate for this effect, the Corps will construct a recreational boat launch 
in the area of the proposed river crossing after the bridge is removed.  Access to the ramp will be 
provided through either the existing road into the OA field or through any haul roads required for 
construction of the project.  Limited parking will also be provided in the area of the ramp.   
 
 
SUMMARY OF FINDINGS AND SERVICE POSITION 
 
Based on the information provided, Alternative D, the Low Level Levee Only alternative, would have 
the least adverse impact on fish and wildlife resources, and would therefore be the Service=s preferred 
alternative.  This alternative would avoid impacts to the aquatic environment to the maximum extent 
possible, and minimize impacts to terrestrial habitat.  The Service would not object to selection of that 
alternative.  
 
However, the Corps has identified Alternative B, the High Level Levee with Channel Relocation, as the 
National Economic Development plan, and has therefore selected this as their preferred alternative. The 
Corps has worked with the Service to refine Alternative B in order to avoid and minimize terrestrial 
impacts, and develop a mitigation plan to address any remaining unavoidable impacts.   An overview of 
the proposed mitigation is provided in Table 7.   
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Table 7:  Summary of Proposed Mitigation 
 

 
  Acres HU  

  

Preserved 
& 

Enhanced Created Total  Maintained Increased 

Bottomland Hardwood  20.42 19.67 40.09 15.29 14.97 
            

Mixed Hardwood 2.82  2.82 1.65 1.2 
            
Open Agriculture 19.34 9.6 28.94 19.06 13.86 
            
Wetlands/Aquatics          
PEM  12.91  12.91     
PFO 7.9 2.4 10.3     
PSS 0.33  0.33     
OW 5.5  5.5     
Riverine 4,084   4,084     

 
 
The following mitigation measures should be incorporated as an integral part of the proposed project: 
 

1. A mitigation plan consistent with the information outlined in Table 7 and Figure 4 should be 
enacted. 

  
2. To the extent possible mitigation should be accomplished in-kind. Excess lands purchased as 

part of the primary project purpose and available after project construction shall be used for the 
benefit of fish and wildlife resources.  These areas will be used to create mitigation habitat areas 
as described in the Recommended Mitigation section.  Remaining riparian zones should be 
enhanced and expanded.  Borrow areas should be graded and planted to allow for 
establishment of wetlands, and BH habitats. Ponding areas should be constructed to support 
vegetative buffers, and planted with vegetation tolerant of inundation.  Stream channels should 
be maintained through these areas during normal flows. The existing open water area should be 
maintained and enhanced through plantings.  

 
3. Existing OA, BH, MH and wetland habitats within the CWL that will not be disturbed by 

project construction should be protected through purchase or conservation easement.   An 
additional 6.9 acres of OA habitat near the downstream end of the project between the levee 
and the river, and 8 acres of BH habitat near the flea market should be preserved through 
purchase or conservation easement.  These areas will be enhanced as described in the 
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Recommended Mitigation section.  
 

4. In order to ensure that the federally endangered Indiana bat is not adversely impacted by the 
project, all tree removal activities associated with this project must be conducted between 
November 15 and March 31.    In order to avoid potential schedule conflicts and increased risk 
of bank erosion that will result from these timing restrictions, the Corps should consider 
conducting mist net surveys prior to initiating construction of the project, so that time restrictions 
on clearing may not be required.  If this option is pursued, mist net surveys must be conducted 
before any tree removal activities begin on-site.  The Corps should also be aware that discovery 
of any Indiana bats during these surveys would cause additional delays, and potential revisions 
to the proposed project design.   

 
5. A total of 2.3 acres will be set aside and maintained as spadefoot toad habitat.  The Corps will 

coordinate with the Service, the WVDNR, and Dr. Pauley, the species expert from Marshall 
University, prior to finalizing construction and mitigation plans to ensure that the project will 
avoid impacting the toad and that the proposed mitigation will beneficially affect existing 
spadefoot toad habitat.   

 
6. The relocated channel will located within the Pumpkin Festival field and will be of the same 

length, pattern, dimension, and profile as the existing natural channel.  The Corps will use a relic 
channel as visible from aerial photography as the basis of the relocated channel.   Instream 
benches will be constructed within the length of the relocated reach.  These benches will be 
planted with native vegetation. The banks of the relocated channel along the entire reach will be 
planted with native vegetation including shrubs and trees.  Trees will be allowed to grow to full 
height. The channel should be constructed in a manner that would require little maintenance.  
Dredging, clearing, snagging, or spraying to control vegetation within the channel should be 
avoided.  The new channel should be constructed prior to initiating any instream work in the 
existing channel, and the channel should be dewatered during low flow periods in a manner that 
would minimize the loss of aquatic life. 

 
7. The Corps or local sponsor should consider programs or easements to retain other existing OA 

habitats adjacent to the proposed projects, potentially including those subject to induced 
flooding as a result of the project. 

 
8. In order to transport material from the borrow area to the location of the floodwall, a temporary 

military type bridge will be constructed across the Mud River from the borrow area to the OA 
area behind the middle school.  Clearing of riparian habitat and placement of fill in the river will 
be restricted to the minimum amount necessary to install the bridge. 

 
9. In order to mitigate for loss of recreational access to the river, the Corps will construct a 

recreational boat launch in the area of the proposed river crossing after the bridge is removed.  
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Limited parking will also be provided in the area of the ramp.   
 

10. All areas designated as mitigation areas, either through avoidance, preservation or creation 
would have conservation easements placed on them to ensure that they were protected and 
maintained in perpetuity.   

 
11. Any contract issued for construction of the project should incorporate construction 

specifications regarding environmental conservation measures that the contractor should comply 
with during construction, as well as detailed maps of areas to be avoided.  Limits to the amount 
and timing of clearing, sediment and erosion control measures, restrictions in the nature and 
timing of instream work should also be included.  After mitigation features are constructed, 
annual monitoring should occur for at least five years to ensure that mitigation objectives are 
being met.   

 
12. The Project Cooperation Agreement should include language addressing conservation 

easements, maintenance of the mitigation area, and mitigation monitoring as part of the project 
inspection schedule.  

 
13. Contingency plans would also need to be developed in case target conditions were not meet.  

If, for example, the reconstructed channel were to become unstable, measures would need to 
be in place to ensure that the channel would be restored in a manner that was consistent with 
ecologically based goals.  The Contingency Plan should identify additional mitigation measures 
would be undertaken if this was not possible, as well as the party responsible for implementing 
these measures. 

 
14. Long-term monitoring of all mitigation features would be required to ensure that target 

conditions were met.  Annual monitoring for a period of 5 years should be implemented, 
Requirements for monitoring of the stability of the constructed channel after specified high-water 
events should also be incorporated.   

 
15. Financial assurances would need to be in place to ensure that funds were available to monitor 

the mitigation and to undertake any corrective measures to restore the channel in case target 
conditions were not met.   

 
 
This FCAR is based on the project information that was available as of June 2004.  The information 
presented in this report may be revised due to project alterations, or receipt of additional project data.  
If a significant part of the described plans change the Service may re-evaluate the impacts and possibly 
modify our mitigation recommendations accordingly. 
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EXECUTIVE SUMMARY 
 
The Town of Milton is located along the Lower Mud River in Cabell County, West Virginia (WV).  
Milton is subject to periodic flood damages as a result of natural and man-made factors.  In 1992, the 
Natural Resources Conservation Service (NRCS) conducted an evaluation of flood control measures 
that could be used in the Lower Mud River Watershed.   The Corps of Engineers, Huntington District 
(Corps) has been authorized to reevaluate the NRCS’s proposed project, and construct a project that 
would alleviate flood damages in Milton. 
 
The Corps has developed six feasible alternatives that would address these impacts.  These alternatives 
fall into two major categories: 1.) alternatives would consist of a levee placed along the north side of the 
Mud River; and 2.) alternatives that would consist of a levee along the north side of the river and would 
also require relocation of approximately 3,225 feet of the Mud River.  Three alternatives within each 
major category were developed.  These alternatives differ in the level of flood protection that would be 
provided to the town. 
 
The U.S. Fish and Wildlife Service (Service) cooperated with the West Virginia Division of Natural 
Resources (WVDNR) and the Corps to conduct an evaluation of habitats within the project area. 
Bottomland Hardwood, Urban, Mixed Hardwood, Open Agricultural, Early Oldfield, jurisdictional and 
non-jurisdictional wetlands, streams, and riverine habitats were identified within the project area.  These 
habitat types each support numerous fish and wildlife resources.  Summer habitat for the federally 
endangered Indiana bat (Myotis sodalis) may also occur within the project area.  Mist net surveys 
should be conducted in order to determine if this species is present within the project area.  Additional 
consultation under the Endangered Species Act would be required if any Indiana bats are found.  
 
Alternative D, the Low Level Levee Only Alternative, would minimize impacts to terrestrial habitats and 
avoid impacts to aquatic habitats to the maximum extent possible.   Mitigation for remaining unavoidable 
impacts could be achieved primarily using on-site, in-kind mitigation on lands already being acquired for 
the primary project purpose.   The Service would support selection of this alternative.  Alternative E, the 
Medium Level Levee Only Alternative would have slightly greater adverse impacts to terrestrial 
resources, but would still avoid impacts to aquatic resources, including Waters of the United States.  
Adequate mitigation to address any increased terrestrial impacts could be developed.  The Service 
would not object to the selection of this alternative.  
 
All of the Channel Relocation Alternatives would have greater impacts to all terrestrial and aquatic 
habitat types within the project area, including Waters of the United States.  One of the major 
differences between the Channel Relocation Alternatives and the Levee Only Alternatives is the impact 
associated with relocating the Mud River.  Developing mitigation options for impacts to the Mud River 
would be complex and would entail significant cost.  Adequate mitigation options may not be available 
or may require additional off-site effort.  Clean Water Act regulations and existing Service policies 
specify that alternatives that impact Waters of the United States should not be selected if feasible 
alternatives exist that would avoid those impacts.  The Service therefore strongly recommends against 
selection of any of these alternatives.    



 
 

The Draft Coordination Act Report (DCAR) makes recommendations on measures that could be used 
to avoid, minimize and mitigate for potential project impacts under all alternatives.  Excess land within 
the Construction Work Limits, as well as selected adjacent habitats could be preserved and enhanced.  
The Corps should coordinate with the Service and the WVDNR once an acceptable project alternative 
is selected to develop a conceptual mitigation plan that incorporates the recommendations made in this 
report.  This DCAR is based on the project information that was available as of March 5, 2003.  The 
information presented in this report may be revised for the final CAR due to project alterations or 
receipt of additional project data.  If any part of the described plans change, the Service will need to re-
evaluate the impacts and modify our mitigation recommendations accordingly.   
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INTRODUCTION  
 
The headwaters of the Mud River are located in Boone County, WV at an elevation of 1,700 feet 
above Mean Sea Level (MSL).  The river flows for 58.5 miles in a generally northwest direction to the 
confluence with Guyandotte River at elevation of 515 feet above MSL.   The drainage area of Lower 
Mud River Watershed is 168,740 acres or 263.7 square miles, and includes the area from the 
confluence with Guyandotte River in Barboursville, WV to the confluence of the Middle Fork of the 
Mud River at Hamlin, WV.  The Town of Milton, WV is located in Cabell County, along the Mud 
River, 19.4 miles up river from the confluence with the Guyandotte River.  According to the 2000 
Census, Milton has a population of 2,206 people.   
 
Like many towns in the state, Milton is located at least partially within the floodplain of a river, and is 
therefore subject to periodic flooding.   Significant flooding events in the town occurred in 1913, 1939, 
1962, 1978, and 1997, which is the flood of record.  However, the extent of recent flood damages 
within Milton are not entirely due to natural causes.  Flood levels in the town have increased since the 
construction of the U.S. Route 60 and Interstate 64 highway bridges in the 1960's.  These bridges are 
located 1.7 and 2.2 miles, respectively, downstream of the town.  These bridges were elevated across 
the floodplain on long fills, which have reduced the out-of-bank flood area of the Mud River by about 
75 percent.   As a result, fills from the bridges act like dams causing increased flood stages upstream, 
including within the Town of Milton.  (NRCS, 1992). 
 
The floodplain has also been filled for development within the town. For example, Milton Plaza was 
recently constructed over an area that was at least partially filled.  In addition, the area around Johns 
Branch, a small tributary of the Mud River that flows through Milton, has recently been filled and 
developed.  This type of practice has occurred in other locations in town.  While the effect of this type 
of activity has not been quantified, it may exasperate the town’s already existing flood problems.  
 
In May, 1992, the U.S. Department of Agriculture, Soil Conservation Service (now the NRCS) 
prepared an Environmental Impact Statement (EIS) under the authority of the Watershed Protection 
and Flood Prevention Act (16 U.S.C. 1001-1009, et.seq).   This EIS evaluated the feasibility of 
undertaking flood control measures within the Lower Mud River Watershed.  The only area within the 
watershed where flood control measures were determined to be economically feasible was within the 
Town of Milton. 
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Section 580 of the Water Resources Development Act (WRDA) of 1996 authorized the Corps to 
conduct a limited reevaluation of the watershed plan and EIS prepared by the NRCS.   Section 340 of 
the WRDA of 2000, further modified that authority and authorized the Corps to construct the project as 
selected in the reevaluation report.   
 
This DCAR has been prepared pursuant to the Fish and Wildlife Coordination Act (l6 U.S.C. 66l-
667e) and is consistent with the Service’s authorities under the Migratory Bird Treaty Act (16 U.S.C. 
703-712) and the Endangered Species Act (87 Stat. 884, as amended; l6 U.S.C. l53l et seq.) (ESA).  
The recommendations and information provided in this DCAR are derived primarily from the reports as 
listed below.  Mitigation recommendations are based where possible on Habitat Evaluation Procedure 
(HEP) and/or the Service’s established mitigation policies.  Where this is not possible or practicable, 
best professional judgement, under consultation with the biologists from the WVDNR, and the Corps 
has been used.  
 

DISCUSSION OF PREVIOUS STUDIES   
 
The Lower Mud River Watershed, Watershed Plan and Environmental Impact Statement was 
produced by the NRCS in May, 1992 and was amended in October, 1994.  The plan that was 
recommended in that EIS consisted of 11,750 feet of channel work and 1,640 feet of overland 
floodway.  Under the NRCS’s proposed plan, channel work would consist of widening the existing 
Mud River channel to 80-feet wide, and lining the channel bottom and sides with riprap.  The 
constructed channel would be on average 20-feet deep and 160-feet wide.  Channel work would begin 
behind the existing trailer park and extend to the I-64 Bridge.   The overland floodway would start just 
after the I-64 Bridge and extend downstream.  The floodway would be 50-feet wide at the bottom and 
be on average 6-feet deep.  The resource agencies, including the Service, the WVDNR, and the U.S. 
Environmental Protection Agency (USEPA), all expressed significant concerns regarding the NRCS’s 
selected alternative.  The resource agencies felt that less damaging alternatives were available, that 
inadequate or incomplete alternatives analyses and environmental reviews were conducted, that 
significant water quality impacts would result, and that the proposed mitigation plan was not enforceable 
or appropriate to the anticipated impacts.  As described above, the Corps has been authorized to 
reevaluate the feasibility of that proposed project, and develop new alternatives as appropriate.   

 
As part of the Scoping Process for the Reevaluation Report, the Corps contracted with Marshall 
University to conduct biological recognizance reports for the project area.  Three reports were 
produced as a result of that effort: 
 

1. Habitat Assessment and Associated Amphibians, Reptiles, and Birds at the Sites of Proposed 
Mud River Alterations, Milton, West Virginia (Dr. Thomas Pauley); 

 
2. Flora and Vegetation of Selected Plant Communities at the Proposed Mud River Project, 

Milton, West Virginia (Dr. Dan K. Evans); and 
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3. Mud River Aquatic Assessment Report (Drs. Tom Jones & Ralph Taylor).  

 
These reports provided useful information in regards to the species of flora and fauna that could be 
expected within the project area.  Draft copies of these reports were provided in October, 2002.  
Additional field work in conjunction with these efforts may occur in Spring, 2003 and final reports 
should subsequently become available.   
 
The Corps also contracted with Burgess & Niple to prepare a Wetland Delineation Report for the 
Lower Mud River Project.  This report was submitted in February, 2003.   
 
The information contained in these reports has been incorporated into this DCAR as appropriate. 
 
 

DESCRIPTION OF ALTERNATIVES 
 
Based on the information provided to date, the Corps has determined that the NRCS’ proposed 
channel work alternative, as described in the above, and a full river diversion alternative were unfeasible. 
These alternatives will not be fully evaluated in the draft EIS.  The full river diversion alternative would 
divert the Mud River into an entirely new channel south of the Town of Milton.  Both the NRCS’s 
alternative and the full river diversion alternative would significantly alter or eliminate the existing Mud 
River throughout the project area and would therefore, have increased environmental impacts compared 
to the feasible alternatives that have been developed.  As a result, the Service does not object to the 
elimination of these alternatives from full consideration.   
 
All of the Corps’ has feasible alternative fall into two main categories: 1) levee alternatives requiring 
channel relocation; and 2) levee only alternatives that do not require any channel relocation.   All the 
feasible alternatives are primarily composed of a levee that generally runs along the north bank of the 
Mud River through the Town of Milton. 
 
Within these two main categories of alternatives the Corps has developed three alternative variations.  
The alternative variations provide differing levels of flood protection to the town. While the downstream 
terminus of the levee is the same for all variations, the upstream terminus has been altered in order to tie 
in to the appropriate elevation required to provide the desired level of flood protection.  Minor changes 
in levee alignment have also been made to accommodate the required footprint of the levee for each 
variation.  The variations also differ in the size and location of pumping stations required to eliminate 
ponding from drainage internal to the levee.  Generally as the level of flood protection provided is 
increased, the height, width, and length of the levee as well as the amount of borrow material needed is 
increased.  As a result, the variations that provide the greatest level of flood protection can also be 
expected to cause the greatest level of environmental impact.  An overview of some of the major 
characteristics of each alternative is provided in Table 1.  
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Table 1: Some Primary Characteristics of the Feasible Alternatives 

  
     

Alternative 
 
LOP 

 
Footprint 
(acres) 

 
Length 
(ft) 

 
Avg. Width 
at Base (ft)  

 
  

 
 

 
 

 
Alternatives Requiring Channel Relocation    
A: Medium Level Levee w/ Channel 100 yr. 17 7,922 92 
B: High Level Levee w/ Channel 250 yr. 21.5 8,312 105 
C: Very High Level Levee w/ Channel  500 yr. 26 8,160 112 

    
Alternatives that do not Require any Channel Relocation   
D:  Low Level Levee Only 20 yr. 9 6,672 57 
E: Medium Level Levee Only 100 yr. 15 8,416 78 
F: Very high Level Levee Only 500 yr. 19 8,680 96 

    
LOP - Level of Protection    
     

The levee that follows a similar alignment in the lower half of the project area, downstream of Mud 
River Road, in all the alternatives.  The primary differences between the two groups of alternatives 
occur in the upstream half of the project area.  The levee alternatives that do not require any channel 
relocation would travel to the south of Milton Plaza and then essentially run parallel to the north bank of 
the Mud River up to Mud River Road.   
 
The levee alternatives requiring channel relocation would consist of a levee that travels south of Milton 
Plaza and would then cross the existing Mud River and travel south of the existing river through the 
areas currently used for the pumpkin festival.  The levee would again cross the existing Mud River just 
upstream of Mud River Road.  For these alternatives, the reach of the existing Mud River that would 
then be north of the proposed levee would be excavated into a 13.3 acre ponding area for Johns 
Branch.  An associated pumping station would be built to pump the ponded water across the levee and 
into the river.   These alternatives would also require that approximately 2,920 feet of new channel for 
the Mud River be constructed in order to replace the 3,225 feet of existing channel that would be lost.   
It is proposed that the new channel would be constructed using natural stream channel design 
techniques.  
 
Downstream of Mud River Road the levee for all alternatives would follow a westerly alignment 
paralleling the northern embankment of the Mud River.  It would then turn southwest, cross over an 
existing go-cart track and the old covered bridge approach, turn westerly again to follow the northern 
bank of the river, then move away from the bank and tie into high ground at the western side of Abbott 
Street.    
 
Figures 1 and 2 show a proposed levee alternative requiring channel relocation, and a levee only 
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alternative, respectively.  For ease of analysis, this DCAR will focus on quantifying the impacts of only 
one alternative from each major category.  Qualitative comparisons will then be made between the other 
alternatives within each group.  Alternative B has been selected as representative of the Levee with 
Channel Relocation alternatives, while Alternative D has been selected for Levee alternatives without 
Channel Relocation.  Preliminary information from the Corps suggests that these two alternatives 
provide the greatest economic benefits within each respective category. 
 

HABITAT EVALUATION PROCEDURES 
 
A Modified HEP for the project area was conducted on January 14 & 15, 2003.  Participants were 
Randy Kelley of the WVDNR, Barry Passmore of the Corps, and Barbara Douglas of the Service.   
Habitat maps were made by utilizing United States Geologic Survey (USGS) 1 meter color infrared 
digital orthophoto quarterquads.  The imagery was acquired by the USGS in 1996 and 1997.  Habitat 
types were separated using spectral differentials, one foot contour topographic mapping, soil survey 
mapping and field data/observations. The data was analyzed and generated using Geographic 
Information System (GIS) applications.  The mapping effort was conducted by Chris Carson of the 
Corps.  After initial mapping was complete, the team field verified the habitat delineations, and made 
alterations based on consensus of appropriate habitat descriptions.   
The following terrestrial habitat types were identified within the project area: bottomland hardwoods, 
urban, mixed hardwoods, open agricultural and early oldfield.  Wetlands, streams and riverine and open 
water habitat types were also present within the project area. The team identified a number of unique 
habitat areas that although not classified as jurisdictional wetlands, were felt to provide many of the 
same functions and values, or were worthy of special consideration. While these areas were not all 
rated, they were noted by the team for additional consideration.  In addition, RAPID Bioassessment 
Protocol Ratings were given to portions of the Mud River during Marshall Universities’ recognizance 
study and further quantification of these areas will occur prior to the Final EIS.  Impacts to wetlands, 
streams, and riverine habitat are regulated by the Clean Water Act,  
 
For a Modified HEP, habitat was rated on its overall suitability to support all wildlife which would be 
expected to use each cover type, and no evaluation species were selected.  A subjective value of one to 
ten was assessed on the suitability of the habitat to provide food, cover, and reproduction requirements 
for wildlife species that would be expected to use that habitat type.  Prior to rating each sample area, 
the team discussed components of each habitat type that would be evaluated when determining ratings. 
For example, ratings for bottomland hardwood areas would be based on the presence of snags, mast 
production, estimated average Diameter at Breast Height (DBH) of existing trees, proximity to water, 
and the size of the area.    A value of 10 reflects optimum suitability for that habitat type in the region.  
Final rating for each area was determined by averaging the ratings of all team members.  Since different 
criteria are used to rate each habitat type, ratings should only be used to compare sample sites within 
the same habitat type (e.g. a HSI of 10 for a Bottomland Hardwood sites is not the same as a 10 for an 
Open Agricultural site).  While this approach is based on the professional judgement of the team 
members and is therefore, ultimately subjective, its value is based on the consensus of all parties 
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involved.  
Because habitat quality varies along the length of the river, the team decided to individually rate specific 
impact areas rather then obtaining an average HEP value for each habitat type in the project area.  A 
total of 14 sample sites were selected, including 5 bottomland hardwood areas, 4 open agricultural sites, 
2 sites in urban habitat, and 1 site each for early oldfield, mixed hardwood, and open water habitats.  
The number of sites selected for each habitat type was based on the perceived diversity of habitat 
quality within the project area. Figure 3 shows the locations of the HEP sample points. This approach 
will allow for a more accurate comparison of which project alternative will have the most adverse effects 
to high quality habitat and potentially allow for project modifications so that impacts to these areas are 
avoided to the extent practicable.  It is anticipated that additional HEP work will be conducted prior to 
the Final EIS.  Table 2 shows the results of the Modified HEP.   
 

TABLE 2: Results of Modified HEP 
 

   
 
 

               HSI RATING 
 

Site # Habitat Type Location Description WVDNR   USACE   USFWS  Avg. Rating 
  

1 Urban  Behind Gino's - Milton Plaza 5 6 5 5.3 
2 Bottomland Hardwood Behind Milton Plaza 6 5 5 5.3 
3 Bottomland Hardwood Behind Stratton Tractors across 

from the waste water treatment 
plant  

6.5 6 6 6.2 

4 Urban  Near Wayne's Heating & 
Airforce plane statute 

6 5 6 5.7 

5 Bottomland Hardwood - 
Imm. 

Small tributary between Middle 
School & Wayne's Heating 

4 6 4 4.7 

6 Open/Agricultural Behind Middle School 8 8 7 7.7 
7 Bottomland Hardwood RDB just SW of junk area - 

includes both sides of bank 
8 6.5 8 7.5 

8 Open/Agricultural Farthest downstream end of 
project 

8.5 8.5 9 8.7 

9 Early Oldfield South side of river behind 
Highlawn Ave. 

8 8 8 8.0 

10 Open/Agricultural Pumpkin festival area 6 6 6 6.0 
11 Bottomland Hardwood Behind pumpkin festival area 8 7 7.5 7.5 
12 Open/Agricultural Top of knoll near pumpkin 

festival area 
7 6.5 5 6.2 

13 Mixed Hardwood Side of knoll behind pumpkin 
festival  area 

7 6.5 5 6.2 

14 Open Water East of Milton Plaza 8 6 7 7.0 
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FISH AND WILDLIFE RESOURCES IN THE STUDY AREA 
 
Bottomland Hardwood: Most of riparian areas within the project area can be characterized as 
bottomland hardwood (BH) habitat.  This habitat type generally occurs in low lying areas that are 
subject to soil saturation and repeated flooding.  When minimally disturbed, mature stands typically have 
a four-layered canopy structure with canopy, sub-canopy, shrub , and herbaceous ground-cover layers. 
 Common overstory species include silver maple (Acer saccharinum), sycamore (Platanus 
occidentalis), catalpa (Catalpa speciosa), black walnut (Juglans nigra), tulip poplar (Lireodenron 
tulipifera), slippery elm (Ulmus rubra), and river birch (Betula nigra).  Sub-canopy species include 
box elder (Acer negundo), and saplings of the overstory species.  Species such as elderberry 
(Sambucus nigra), spicebush (Lindera benzoin), and black willow (Salix nigra) may be common in 
the shrub layer, while the herb layer includes maiden hair fern (Adiantum pedatum), jewelweeds 
(Impatiens capensis), smartweeds (Polygonum pensylvanicum), and hog peanut (Amphicarpaea 
bracteata). 
 
This habitat type is the climax riparian community and is extremely productive in terms of wildlife use. 
BH habitats are used by muskrat (Ondatra zibethicus), raccoon (Procyon lotor), beaver (Castor 
canadensis), mink (Mustela vison), red fox (Vulpes fulva), gray squirrel (Sciurus carolinensis), and 
white-tailed deer (Odocoileus virginiana).  Birds species commonly found include mallard (Anas 
platyrhynchos), wood duck (Aix sponsa), great blue heron (Ardea herodias), green-backed heron 
(Butorides virescens), belted kingfisher (Megaceryle alcyon), warbling vireo (Vireo gilvus), 
prothonitary warbler (Protonotaria citrea), and Louisiana waterthrush (Seiurus motacilla).  Reptiles 
and amphibians may include midland mud salamander (Pseudotriton montanus diastictus), eastern 
American toad (Bufo americanus americanus), Fowler’s toad (Bufo fowleri), eastern box turtle 
(Terrapene carolina carolina), common ribbon snake (Thamnophis sauritus sauritus), and northern 
rough green snake (Opheodrys aestivus aestivus). 
 
Much of this habitat type within the project area has been subject to disturbances such as occasional 
cutting and clearing.  As a result, fully mature stands are interspersed with areas of habitat that are in 
earlier stages of regrowth. While still supporting many of the same plant species, the canopy layer is not 
as dense, trees may not be as large, and a greater proportion of shrub and herb species are present.  
These areas may also not be utilized as heavily by wildlife.  
 
Urban: The predominant characteristic of this habitat type is the presence of development throughout the 
area.  Urban (Ur) habitat contains homes, businesses, shopping areas, schools, streets, parking lots, and 
some industrial facilities.  Development may be interspersed with lawns, landscaping, shade trees, 
gardens, recreational parks, and limited undeveloped or open areas.  The value of this habitat is highly 
dependent upon the diversity and type of development that is present.  Generally, areas with low density 
development or that are predominantly residential will provide greater wildlife value then highly 
developed areas mainly consisting of pavement.  Gray squirrel, raccoon, opossum (Didelphis 
marsupialis), slate-colored junco (Junco hyemalis), barn swallow (Hirundo rustica), American robin 
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(Turdus migratorius), blue jay (Cyanocitta cristata), purple martin (Progne subis), grey catbird 
(Dumetella carolinensis), cardinal (Cardinalis cardinalis) and various species of small mammals 
(Peromyscus spp.) may commonly be found in these areas.  Much of the project area, particularly near 
Route 60, is of this habitat type.  
 
Mixed Hardwoods: This habitat type is present in limited quantities near the termini of the project, 
adjacent to residential areas, and also along two tributaries north of the Mud River.  Mixed Hardwoods 
(MH) in the project area contain trees such as oaks (Quercus spp.), black cherry (Prunus serotina), 
beech (Fagus americana), sassafras (Sassafras albidum), and white pine (Pinus strobus).  The 
understory  vegetation of herbs and shrubs commonly includes hornbeam (Carpinus caraliniana), 
flowering dogwood (Cornus florida), poison ivy (Toxiodendrun radicans), spring beauty (Claytonia 
virginica), wood violets (Viola spp.), Christmas fern (Polystichum acrostichoides), briers (Smilax 
spp.), and trumpet creeper (Campis radicans).  Some wildlife species that may be found in this habitat 
type are gray squirrel, eastern chipmunk (Tamias striatus), eastern mole (Scalopua aquaticus), red-
eyed vireo (Vireo olivaceus), scarlet tanager (Piranga olivacea) , black and white warbler (Mniotilta 
varia), downy woodpecker (Picoides pubescens), white-tailed deer, eastern box turtle, and black rat 
snake (Elaphe obsoleta obsoleta).   
 
Open Agricultural: Open Agricultural (OA) habitats within the project area are generally grass or hay 
fields that are mowed at least annually, or areas that are planted with crops.   Corn appears to be the 
most common crop within the study area, although some areas appear to have been planted with 
tobacco in the past.  This habitat type provides food, cover, and resting areas for wildlife species such 
as white-tailed deer, red-tailed hawk (Buteo jamaicensis), mourning dove (Zenaida macroura), 
eastern bluebird (Sialia sialis), eastern meadowlark (Sturnella magna), killdeer (Charadrius 
vociferus), eastern garter snake (Thamnophis sirtalis sirtalis), and woodchuck (Marmota monax).  
In addition, these areas are heavily utilized by waterfowl species such as Canada goose (Branta 
canadensis), mallard, and black duck (Anas rubripes) during migration and over winter.  While large 
expanses of cropped land may not be heavily utilized by wildlife, the value and utilization of OA habitats 
is greatly increased if they are surrounded by, or occur in close proximity, to other wetland, forested, or 
riverine habitat types.   
 
Early Oldfield: Early Oldfield (EO) habitat is generally formed when open fields are let to lay fallow for a 
number of years.  Through the process of succession many native species may begin to colonize the 
area.  Virtually 100 or more annual and perennial plant species, including grasses, forbs, creepers, 
climbers, parasites, and composites can occur in this community.  Species groups such as ragweeds 
(Ambrosia spp.), goldenrods (Solidago spp.), asters (Aster spp.), sunflowers (Helianthus spp.), 
coneflowers (Rudbeckia spp.), sneezeweed (Helenium spp.), ironweeds (Vernonia spp.), Joe-pye-
weed (Eupatorium  perfoliatum), nettles (Urtica spp.), trefoils (Trifolium spp.), primroses 
(Primulaceae), buckwheats (Polygonaceae), morning glories (Ipomoea spp.), bindweeds 
(Convolvulus spp.), brambles (Rubus spp.), and numerous others may form an almost impenetrable 
tangle of vegetation, sometimes rising to six feet or taller during the height of the growing season.  During 
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the winter months the dead vegetation usually forms a thick mat.   
These areas are extremely valuable to numerous wildlife species, and provide food, cover, nesting, and 
resting habitat for at least a portion of the life cycle of many migratory or resident wildlife species.  
Mammals such as the meadow vole (Microtus pennsylvaticus), short-tailed shrew (Balrina 
brevicauda), white-tailed deer, woodchuck, cottontail rabbit (Sylvilagus floridanus),  muskrat, and 
others utilize these areas.  The lush browse, insect fauna, fruits and seeds that are available during the 
spring, summer, and fall, provide important food items and cover for nearly all local wildlife species.   
Migratory and resident songbirds heavily utilize these areas during late summer and fall.  Species 
commonly observed include song sparrow (Melospiza melodia), fox sparrow (Passerella iliaca), field 
sparrow (Spizella pusilla), common yellow throat (Geothlypis trichas), goldfinch (Carduelis tristis), 
Carolina chickadee (Parus carolinesis), tufted titmouse (Parus bicolor), rufous-sided towhee (Pipilo 
erythrophthalmus), and mourning dove.  In addition, many reptile species such as black rat snake, 
eastern milk snake (Lampropeltus triangulum triangulum), hog-nosed snake (Heterodon 
platirhinos), eastern box turtle, common five-lined skink (Eumeces fasciatus), and northern fence lizard 
(Sceloporus undulates hyacinthinus) may occur here. 
 
Riverine Habitats: The Mud River is a warmwater, perennial stream that meanders along a relatively flat 
gradient of approximately 2 feet per mile through the project area.  Due to this low gradient, velocities 
are typically slow in the river.  Riffles are infrequent and the river is characterized by the presence of 
long pools.  Consistent with its’ name, substrates consist mostly of silts and sands, and turbidity tends to 
be high.  A large amount of fallen timber and woody debris is present in the river, providing good cover 
and structural diversity.  A small water supply dam is located approximately in the upper third of the 
project area.  Depths upstream of the dam range from 10 to 15 feet deep in the mid-channel, while 
downstream of the dam and for most of the project area the channel is approximately 2 to 3 feet deep.  
Average width of the channel is approximately 60 feet.   
 
Thirty-two species of fish were collected from the river during Marshall Universities’ recognizance 
study, with northern hog-nosed sucker (Hypentelium nigricans), golden redhorse (Moxostoma 
erythrurum), and silverjaw minnow (Ericymba buccata) being the most common species.  Other 
common species were creek chub (Semotilus atromaculatus), green sunfish (Lepomis cyanellus), 
spotted bass (Micropterus punctulatus), striped shiner (Notropis chysocephalus), and brindled 
madtom (Noturus miurus).  The WVDNR stocks the river with muskellunge (Esox masquinongy) 
fingerlings annually.  Mussel species found within the project area are the three ridge (Amblema 
plicata), fat mucket (Lampsilis siliquodia), and Wabash pigtoe (Fuscania flava).  Three additional 
species have been found in the Mud River upstream of the project area.  These species were the plain 
pocket book (Lampsilis cardium), white heelsplitter (Lasmigona complanata), and pimpleback 
(Quadrula pustulosa).  Reptiles and amphibians that may be found in this riverine habitat include 
common mud puppy (Necturus maculosus maculosus), northern green frog (Rana clamitans 
melanota), pickerel frog (Rana palustis), eastern snapping turtle (Chelydra serpentina serpentina), 
stinkpot (Sternotherus odoratus), painted turtle (Chrysemys picta marginata), common water snake 
(Nerodia sipedon sipedon), and queen snake (Regina septemvittata).  This area is also utilized by 
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many of the same wildlife species that are found within BH habitats as well as by more aquatic species 
such as the river otter (Lutra canadensis).  
   
Stream Habitat: Two small tributaries travel through the project area on the north side of the Mud River. 
 Johns Branch is located in the upper third of the project, while Newmanns Branch is located in the 
lower third.  Both streams have been heavily channelized within the CWLs, and as a result do not 
provide high quality stream habitat.  However, less alteration has occurred in their upstream reaches.  
These streams have steeper gradients then the Mud River and have small riffle-pool complexes. Both 
streams are bordered by steeper slopes to their west and are at least in portion bordered by MH 
habitat.  Newmanns branch is bordered by immature BH near its’ confluence with the Mud River.  A 
number of other small unnamed streams occur throughout the project area creating a total of 
approximately 9,414 linear feet of jurisdictional stream habitat.  This habitat may be useful for a number 
of benthic macroinvertabrates and should provide habitat for salamander species such as the Northern 
dusky salamander (Desmognathus fuscus), the Southern two-lined salamander (Eurycea cirrigera) 
and the spring salamander (Gyrinophilus porphyriticus).  It will also be used as a water and food 
source by many of the wildlife species found in adjacent habitat areas.   

 
Wetlands and other Unique Habitats: A large wetland complex exists on the north side of the river near 
the downstream terminus of the project.  The main portion of this complex consists of a palustrine 
forested (PFO) wetland that is dominated by sycamore, box-elder, black willow, and river birch.  
Water purslane (Ludwigia palustrus) is common in the herbaceous layer.  At least 3.35 acres of this 
habitat type occurs within the Construction Work Limits (CWL), however this wetland continues south 
of the CWL and this portion of the wetland was not delineated.  A 0.27 acre scrub-shrub (PSS) 
wetland occurs just northwest of the PFO wetland.  Dominant vegetation in this area consisted of 
buttonbush (Cephalanthus occidentalis), swamp rose mallow (Hibiscus palustris), and arrow-leaved 
tearthumb (Polygonum saggittatum).  Song sparrow, junco, cardinals, chickadees, red-winged 
blackbird (Agelaius phoeniceus), and common flicker (Colaptes auratus) were seen in this area.   
Amphibians such as red-spotted newt (Notophthalmus viridescens viridescens), Jefferson salamander 
(Ambystoma jeffersonianum), marbled salamander (Ambystoma opacum), northern spring peeper 
(Pseudacris crucifer crucifer), and wood frog (Rana sylvatica) may also occur.  
 
Another wetland complex occurs on the south side of the river in the upper third if the project, south of 
the OA habitat used during the pumpkin festival.  This low lying slew appears to be part of a remnant 
channel that follows a westerly-northwesterly meandering direction.  The southern-most portion of this 
slew has been identified as a PFO/PSS wetland, that is dominated by sedges (Carex intumescens), 
Pennsylvania smartweed (Polygonum pensylvaticum), buttonbush, and brambles.  The extent of this 
wetland was not delineated, however it is estimated that at least 10 acres occur.  Although the northern 
end of this slew was not delineated as a jurisdictional wetland (it appears to have been plowed and 
mowed in the recent past), obvious differences in vegetation and topography are visually apparent.    
This area most likely forms an ephemeral pool that retains water during the spring or after high water 
events.   Another area that has similar habitat characteristics occurs on the south side of the river, slightly 
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northeast of the Mud River Road Bridge.   These areas are of special interest because they seem suited 
to support populations of the Eastern spadefoot toad (Scaphiopus holbrookii).  The Eastern spadefoot 
toad is relatively rare in the state, and has only been documented in 6 counties, including Cabell County. 
 This species occurs in low-lying areas that retain water after heavy summer storms and requires loose 
sandy soils in which to burrow. This toad spends most of its time underground, and is active mainly at 
night when temperature and humidity are favorable.    
 
Two other small PFO/PSS wetlands occur along Newmanns Branch.  These areas total 0.56 acres and 
are dominated by box elder, buttonbush, black willow, curly dock (Rumex crispus) and blue-joint 
grass (Calamagrostis canadensis).  A small, 1.3 acre parcel of black willow dominated habitat exists 
within the project area adjacent to the Mud River Road Bridge.  This area was not determined to be a 
jurisdictional wetland; however it functions similar to a PSS wetland.  
 
An open water habitat area occurs southeast of Milton Plaza that has been artificially created through 
the extraction of borrow and fill material.  The area is at least seasonally inundated and maintains a 
hydrologic connection to the river. While a limited amount of vegetation was present within the open 
water area at the time of the HEP, aquatic vegetation may become more apparent during the growing 
season or may begin to colonize that area if disturbance is limited.  Cattails (Typha latifolia), 
arrowhead (Sagittaria latifolia), and various species of sedges and rushes would be expected to 
occur.  Even in the absence of aquatic vegetation, this area provides a suitable resting and nesting area 
for many species of waterfowl, such as mallard, Canada goose, and black duck, and may be utilized by 
other avian species such as red-winged black bird and great blue heron.     
 

Endangered Species 
 

Except for occasional transient species, the only federally listed endangered species that could 
potentially be impacted by the currently proposed project is the Indiana bat (Myotis sodalis).  This 
species may use the project area for foraging and roosting between April 1 and November 14.  Indiana 
bat summer foraging habitats are generally defined as riparian, bottomland, or upland forest, and old 
fields or pastures with scattered trees.  Roosting/maternity habitat consists primarily of live or dead 
hardwood tree species such as shagbark hickory, which have exfoliating bark that provides space for 
bats to roost between the bark and the bole of the tree.  Tree cavities, crevices, splits, or hollow 
portions of tree boles and limbs also provide roost sites. 
 
The nearest known hibernating populations are in Lawrence County, Ohio and in the Carter County 
Complex in Kentucky which is about 40 and 60 air miles from the project area, respectively. The 
Carter Cave Complex contains one of the largest known hibernacula for the species, including one 
Priority I, and two Priority III hibernacula.  Priority I hibernacula have populations of greater than 
30,000 bats, while Priority III have populations of less than 500 bats.  Bat Cave, within Carter County, 
Kentucky has been designated as Critical Habitat for the species. The Hibernacula within Lawrence 
County, Ohio is a Priority III area.   
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Recent data indicate that the area within an approximate 5.0 mile radius of a hibernaculum is important 
foraging and roosting habitat for the Indiana bat in the fall swarming period, August 15 through 
November 14.  The project area is outside a five mile radius of a known hibernaculum.  Therefore, fall-
swarming behavior is not expected in the proposed project area, however foraging and maternity habitat 
may occur in the project area. 
 

BASELINE FUTURE WITHOUT PROJECT ASSESSMENT 
 

Aerial photography and maps of the project area from the 1960's to present were reviewed to 
determine  what types of changes in land-use would be expected to occur in the project area in the 
future. The major change in land-use appears to be a conversion of agricultural areas into commercial 
development along the north side of the river.  In particular, Milton Plaza was constructed on an area 
that was previously agricultural fields.  The open water area at the upstream end of the project appears 
to have been constructed by borrowing fill material from areas adjacent to the river to raise the elevation 
of developable areas adjacent to Route 60.  The racetrack area has also recently been converted from 
farm fields.  However, most of the changes in land-use appear to be concentrated near Route 60 and 
have not occurred along the river, probably due to the risk of flooding.   Most of the remaining 
agricultural habitat within project area is either at low elevations that are extremely susceptible to 
flooding (less then 572.9 MSL) or are associated with schools, parks, or festival areas that are unlikely 
to be developed in the near future.  Disturbances to forested habitat such as periodic cutting seems to 
be consistent over time, however the available acreage of these habitat types does not appear to have 
decreased over time.  
 
Approximately 10 acres of habitat within the project area is currently used for sewage treatment 
lagoons.  It is anticipated that the Town of Milton will update their treatment system and divert this 
sewage into a more modern treatment system, negating the need for these ponds.  The pond would 
most likely then be filled and developed in some manner. As a result this acreage will most likely 
become developed commercially within the planning period for the project.  However, since this area is 
not currently impacted by the proposed construction, other then by increased flood heights, no changes 
to the Future Without Project (FWOP) have resulted.  If project plans change, this area may need to be 
considered.  Overall, little change in land-use patterns have occurred over the past 30 years, and under 
the FWOP scenario, it is not anticipated that this trend would change significantly in the future.  Based 
on this review, the FWOP projections will be the same as the existing baseline conditions.   
 

DESCRIPTION OF IMPACTS AND COMPARISON OF ALTERNATIVES 
 
In order to calculate project impacts, designs for each alternative were overlayed onto habitat maps 
using GIS.  The acreage of impact for each habitat area, as determined by corresponding HEP sample 
site was then calculated.  Appendix I provides a more detail on these calculations. Table 3, below, 
shows an overview of the impacts that each alternative will have to each habitat type. Alternative B 
would consistently have greater impacts to all terrestrial and aquatic habitat types present within the 
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project area, including Waters of the United States, then would Alternative D.    
 

Table 3:  Comparison of Alternatives and Recommended Mitigation 
 

       
Alternative B 

       
Alternative D 

  

Habitat Type Acres 
Impacted  

HU Acres 
Impacted 

HU  

Terrestrial Habitats     
BLH 18.43 13.1 11.71 8.3  
HW 3.16 1.9 3.17 2.0  
OA 21.17 13.4 18.52 11.6  
Subtotal 42.76 28.38 33.40 21.9  

      
Unique Habitat Areas          

Open Water 3.68 2.6 0 0.0  
Black Willow Area1 0.11 0.33 0.01 0.03  
Low Swale1 4 8.0 3.27 6.54  
Subtotal 7.79 10.99 3.28 6.57  

Waters of the U.S.       
PFO2 1.9 5.7 1.76 5.3  
Riverine/Stream3 4.14 NA 0.6 NA  
Subtotal 6.04 5.7 2.36 5.3  

     
Total Acres of Impact for Mitigation 56.59  38.97  

     
I HU provided for these habitat types is recommended based on State 401 Certification ratios for similar wetland 
habitats. Recommendations may be revised based on additional field work and interagency consultation. 
2 HU for this habitat type is required acres of mitigation as per State 401 Certification (at a 3:1 ratio). 
3 Mitigation for this habitat type would be based on linear feet of impact + a functional assessment. 

 
 

                                                 
 

 

 

 



 
 15 

Riverine:  The major difference between alternatives is the impact associated with relocating a portion of 
the Mud River.   All Channel Relocation Alternatives would impact 3,225 feet of the Mud River.  
Alternative D, as well as the other Levee Only Alternatives would avoid this impact altogether.   While 
using natural stream channel design techniques may help to reduce the impacts associated with channel 
relocation, avoidance of impacts is the preferred approach.  Existing regulations, policies, and guidelines 
associated with the Clean Water Act such as the Guidelines for Specification and Disposal Sites for 
Dredged or Fill Material (Federal register 45:249, December 24, 1980) and the Service’s Mitigation 
Policy (Federal Register 46:15, January 23, 1981) specify that if a feasible alternative exists that will 
avoid impacts to Waters of the United States, that alternative should be selected over other alternatives. 
 This means that leaving the existing channel intact is necessarily preferred over any relocation 
alternative, even if the relocation is done in an ecologically sensitive manner.  Given that the Corps has 
identified three feasible Levee Only alternatives that would avoid significant impacts to the Mud River, 
the Service strongly recommends selection of one of those alternatives.  
 
Terrestrial: Based on mapping done by the Corps, it is estimated that Alternative B, the High Level 
Levee with Channel Relocation, will impact approximately a total of 69.9 acres as a result of project 
construction.  This includes 18.43 acres of BH habitat, 21.17 acres of OA habitat, and 13.27 acres of 
Ur habitat.   The remaining affected acreage is wetland or aquatic habitat. Alternative D, the Low Level 
Levee only alternative will impact approximately 55.05 acres, including 11.64 acres of BH, 18.52 acres 
of OA, and 16.08 acres of Ur habitats.  
 
All Channel Relocation Alternatives would create a 13.3 acre pond over the existing BH area behind 
the pumpkin festival area and a 3,225 foot reach of river .  The BH habitat that would be impacted is 
the largest contiguous area of BH within the project area.  This area was also given one of the highest 
HEP ratings for this habitat type.  The ponding area was therefore placed in a location that would have 
one of the greatest possible adverse impacts to wildlife resources.  The area upstream and adjacent to 
Johns Branch is currently undeveloped and has been excavated to form an open water area.  Utilizing 
this area for ponding purposes, as planned for Alternatives E - Medium Level Levee, and Alternative F 
- Very High Level Levee would be reduce impacts to BH habitats and avoid the impacts associated 
with relocating the river.      
 
This same BH area is proposed to be used as a borrow area under Alternative D, and the other Levee 
Only Alternatives.  The impacts under these alternatives are less then those incurred under the Channel 
Relocation Alternatives, and these impacts could be minimized by revising the configuration of the 
borrow site to avoid this area to the maximum extent practicable.  This would result in more of the OA 
habitat near the pumpkin festival area being disturbed.  However, OA habitats are by their nature easier 
to mitigate for then BH habitats.  Mitigating for BH habitat involves the cost and time of planting trees 
and allowing them to mature, while agricultural plants are designed to grow quickly and are easily 
planted and maintained. 
 
Wetlands and Other Unique Habitats: Consistent with the impacts associated with other types of 
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habitats, Alternative D would have reduced impacts to the unique habitats present within the project 
area.  Alternative D would avoid impacts to the open water area altogether, while Alternative B would 
impact 3.68 acres.   The other Levee Only Alternatives would also impact this area but to a lesser 
degree then under Alternative B or any other Channel Relocation Alternative.  Similarly, although all 
alternatives would impact the PFO wetland near the downstream terminus of the project, the low lying 
swale habitats and the black willow area, the Channel Relocation Alternatives would cause the greatest 
losses.   
 
Streams: Under all alternatives it appears that approximately 1000 feet of Newmans Branch would be 
channelized between Rt. 60 and the river.  However, more opportunity exists for reconstruction of an 
ecologically beneficial stream confluence and channel under Alternative D, because the levee would be 
located farther away from river.  Four additional jurisdictional but unnamed stream habitats might be 
impacted under the Channel Relocation Alternatives, while three might be affected under the Levee 
Only Alternatives.  Adverse effects could be caused by reaches upstream of the levee being ponded or 
redirected, and areas downstream of the levee losing their hydrologic source or being channelized.    A 
potential total of 2,445 feet of unnamed jurisdicational streams could be affected under the Levee Only 
Alternatives.  While 3,777 linear feet has the potential to be impacted under the Channel Relocation 
Alternatives.   
 
Preliminary project plans indicated that 2,200 feet of Newmans Branch and 1,600 feet of Johns Branch 
that are upstream of Rt. 60 would be used as a backwater ponding area during periods of flooding.  
However no information is available at the time this DCAR was drafted that would indicate how often 
this was to occur or to what depth this area would be flooded.  Increased inundation of this area could 
cause increased mortality of vegetation adjacent to the stream, and affect soils and stream banks by 
increasing erosion.   While the Service does not recommend that measures to address this issue be 
considered at this time, it is recommended that the Corps develop additional information on the 
anticipated frequency and depth of ponding that would occur in this area prior to issuing a Final EIS.   
 
Endangered Species - Indiana bat: The Service has determined that suitable foraging and roosting 
habitat for the Indiana bat occurs within the project area.  One option the Corps has is to conduct mist 
nest surveys prior to initiating project construction.  A survey plan should be submitted to the Service 
for review and concurrence prior to conducting the survey.  The survey should follow the standard 
Indiana bat mist net protocol from the Draft Indiana Bat Recovery Plan, and be conducted between 
May 15 and August 15 by a qualified mammalogist with experience in identifying Indiana bats.  The 
results of these surveys should also be submitted to the Service for review and concurrence.   
 
If Indiana bats are collected, the data should be incorporated into a Biological Assessment pursuant to 
Section 7 of the ESA.  Biological Assessments are designed to assist Federal agencies in determining if 
formal consultation is required.  The Service recommends that the following steps be taken in 
preparation of the BA. 
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1. Conduct recent interviews of recognized experts on the species at issue, including those within 

the Service, WVDNR, U.S. Forest Service, universities and others who may have data not yet 
found in scientific literature. 

 
2. Review up to date literature and other scientific data to determine the species distribution, 

habitat needs, and other biological requirements. 
 

3. Analyze the effects of the action on individuals and populations of the species and its habitat, 
including indirect and cumulative effects of the action. 

 
4. Analyze alternative actions that may provide conservation measures. 

 
5. Conduct any studies necessary to fulfill the requirements of (1) through (4) above. 

 
6. Review any other relevant information. 

 
If you determine that the proposed action “may affect” a federally listed species you must request, in 
writing, formal consultation with this office, pursuant to Section 7(a) of the ESA.  If the determination is 
“no effect”, no further consultation is necessary, unless requested by the Service.  Regardless of your 
findings, the Corps should provide this office a copy of the survey results and any other relevant 
information that assisted you in reaching your conclusion. 
 
Another option the Corps may use to address Indiana bat concerns is to assume Indiana bats are 
present and schedule timber removal operations during the hibernation period, between November 15 
and March 31.  If that option is chosen, the Corps must then submit a calculation of the percentage of 
area of suitable summer Indiana bat habitat that would remain within a two-mile radius (from the 
approximate center point of the proposed project area) after the proposed disturbance.   If the Service 
determines that the extent of disturbance is significant and may affect the Indiana bat, the Corps must 
request formal Section 7 consultation with the Service or conduct mist net surveys to determine if 
Indiana bats are present.  If Indiana bats are collected during mist netting, the Corps must prepare a 
Biological Assessment, as described below. 
 
Due to the proximity of the project area to one of the largest known Indiana bat hibernacula, and the 
lack of existing mist net data for this region, the Service recommends that the Corps conduct mist net 
surveys in the project area.  Results of these surveys are considered valid for three years.  
 

RECOMMENDED CONSERVATION, ENHANCEMENT, AND MITIGATION 
MEASURES 

 
Because Alternative D, the Low Level Levee would have the least adverse impact on all terrestrial and 
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aquatic habitat types, the Service strongly recommends that this alternative be selected as the preferred 
approach.  Selection of this alternative would significantly reduce the costs associated with developing 
required mitigation.  Alternative E, the Medium Level Levee, would have slightly greater mitigation 
requirements, but would still have significantly less then any of the proposed Channel Relocation 
Alternatives.   As stated above, Clean Water Act guidance and the Service’s Mitigation Policy specify 
that compensatory mitigation should only be undertaken when all possible measures to avoid and 
minimize impacts have been implemented.  
 
The Service’s Mitigation Policy further specifies that on-site, in-kind mitigation is the preferred approach 
to rectify or compensate for unavoidable impacts.   Consistent with Section 663 of the FWCA, any 
areas of land or water that are acquired for the primary purpose of the proposed project shall be made 
available for the conservation, maintenance, and improvement of wildlife resources and associated 
habitat.  The costs of planning for and the construction of these measures should be considered an 
integral part of the costs of the proposed project.   The Corps estimates that approximately 41 acres of 
habitat will be available for other uses once project construction is complete.  This acreage should be 
used to the extent possible, to fulfill mitigation for project impacts.   If additional habitat acreage is 
required it should be acquired in close proximity to the project and compliment the on-site effort.  
 
Since a preferred alternative has not yet been selected, and project planning is still on-going, this DCAR 
does not contain detailed mitigation designs, however the following information should provide a 
conceptual guideline.  After a preferred alternative that is acceptable to all agencies is selected, more 
concrete mitigation plans should be developed under consultation between the Corps and the resource 
agencies.  The mitigation recommendations contained in this report based on the results of additional 
field work or if project plans are redefined.  
 
Terrestrial Impacts: As shown in Table 3, 21.9 Habitat Units (HU) of mitigation for terrestrial impacts 
would be required for Alternative D.  The majority of these, 11.6 HU, would be associated with OA 
habitat.  Alternative B would require a total of 28.38 terrestrial HU.  The amount of HU associated with 
BH and OA habitats are almost equal, at 13.1 and 13.4 HU, respectively.  Mitigation for Ur habitats is 
generally not recommended.   
 
For these calculations, one HU is equal to an acre of habitat with a HSI rating of 10, meaning ideal 
habitat conditions exist for that type. Credit for HU of mitigation can be gained by creating by enhancing 
or restoring existing habitat.  Under this approach, credit is given for the improvement of the resulting 
habitat over and above the existing or baseline habitat condition.  For example, 10 acres of existing BH 
habitat with a current HSI rating of 5.0 would provide 5 HU.  If that area is permanently protected so 
that large den trees are allowed to develop, and additional mast tree are planted, then potentially 10 
acres of habitat with a HSI of 10 would be created, for a total of 10 HU.  Thus, 5 HU of mitigation 
credit would be obtained.   It should be noted that, since perfect 10 HSI scores are extremely difficult 
to obtain, under normal situations that amount of credit obtained would be less then provided for in this 
hypothetical example.  Credit could also be obtained by preserving existing habitat.  The amount of 
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credit obtained under this approach would need to be established by consensus of all agencies and 
would vary based on the quality of habitat preserved. 
Based on this approach, all lands acquired for the project that are not permanently affected by the 
footprint of the levee should be developed or enhanced to benefit wildlife resources.  Any project lands 
riverward of the levee should be enhanced to the extent possible to form a riparian border of BH.  
Existing BH habitats could be widened, additional trees could be planted, and restrictive covenants 
placed so that trees would not be cut.  Borrow areas could be graded and planted with vegetation to 
form a mixture of BH, PFO wetlands, ephemeral pools, and open water habitat.   Mitigation costs 
associated with Alternative D could be reduced by altering the configuration of the proposed borrow 
area to avoid high quality BH habitats, and preferentially impact additional OA habitat.   
 
Because OA habitat adjacent to the project area is highly susceptible to development, conservation 
easements or other protective restrictions should be placed on remaining OA land, including the areas to 
the north and south of the river near the downstream terminus of the project.   This would allow 
agricultural practices and existing habitat values to be maintained.   
 
Mitigation for all habitat types should involve development of target conditions that describe the 
characteristics to be achieved within the mitigation area.  Target conditions will help to quantify the 
benefits that will occur, and could include parameters such as species diversity, percent cover, DBH of 
trees, or lack of disturbance.  After mitigative features are constructed, periodic monitoring should occur 
to ensure that mitigation objectives are being met.  Any contract issued for construction of the project 
should incorporate environmental conservation measures that the contractor should comply with during 
construction.  Limits to the amount of clearing, sediment and erosion control measures, and restrictions 
in the nature and timing of instream work should be included.  
 
Wetland Impacts: All alternatives would impact at least 1.76 acres of PFO wetland.  Due to the 
difficulty associated with recreating this type of wetland, and the time required for trees to reach maturity 
and provide target habitat functions, State 401 Water Quality Certification requires a mitigation ratio of 
3:1 for PFO habitats.  As shown in Table 3, 5.7 acres of mitigated PFO wetland would need to be 
created under Alternative B.  Alternative D would require 5.3 acres.   The Corps should investigate the 
possibility of minimizing impacts to this habitat type by moving the levee northward to the maximum 
extent possible without impacting additional structures.   
 
OA and BH habitat areas surrounding the PFO wetland were given the highest HEP rating of all the 
sample points in those habitat types.  The wildlife values for this area are enhanced by the diversity of 
habitats that are in close proximity to each other, as well as by the low level of disturbance.  Under the 
Future with Project scenario HSI values for adjacent habitats would most likely go down.  In addition, 
any wetland areas north of the levee would most likely be disturbed during construction and 
subsequently filled and developed once they are no longer subject to flooding.  Much of the land that 
would remain riverward of the levee, is at a low lying elevation (572.9 MSL) that is well suited to 
support wetlands.  Mitigation for PFO wetland habitat or other habitat types could be accomplished 
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adjacent to or within this area, and diversity of habitats and the resulting high HSI values would be 
maintained.   Additional high quality EO and BH exist directly across the river.  Given the existing high 
quality of this area, the Service recommends that the Corps incorporate preservation of this area on 
both sides of the river, into project designs. 
 
Unique Habitat Area Impacts: Both alternatives would impact the low lying swale areas within the 
pumpkin festival field.  This habitat may function as an ephemeral pool during periods of heavy rains and 
provides many similar functions and values as a wetland.   As a result of these factors, the Service 
recommends that this habitat type be given special consideration during mitigation, particularly in relation 
to it’s potential to support the spadefoot toad.  The Service recommends that these areas be surveyed 
for spadefoot toads prior to release of the Final EIS.  In addition, mitigation plans should incorporate 
creation of low lying areas with loose soils that ephemerally retain water.  We recommend that these 
habitats be mitigated on a 2 to 1 ratio similar to that suggested for Palustrine Emergent (PEM) wetlands. 
 Mitigation could be accomplished within the soil borrow areas, and remaining undisturbed swale areas 
could be enlarged and planted with PEM vegetation.  Depending on engineering requirements, the 
ponding areas for Johns Branch may also provide potential mitigation opportunities. 
 
Black Willow Area: A small, 1.3 acre parcel of this habitat type exists within the project area adjacent 
to the Mud River Bridge.  This habitat may be minimally impacted (approximately 0.11 acre) by 
Alternative B.  Less then 0.01 acres of this habitat would be impacted under Alternative D.  The habitat 
functions provided by this area are similar to PSS wetlands, which are normally mitigated on a 3:1 ratio. 
 Incorporating plantings of black willow cuttings along the river, or on the fringes of the borrow or 
ponding areas would adequately mitigate for this lost habitat.    
 
Open Water: This area has been artificially created and is therefore not a jurisdictional wetland.  
However, it does provide many of the same functions and is heavily used by waterfowl.  Habitat quality 
is lessened by frequent disturbance, lack of vegetation, and potentially poor water quality.  Mitigation 
for impacts to this area could be accomplished through enhancing the remaining open water.  Vegetated 
buffers and aquatic vegetation, including species that are known to improve water quality, could be 
planted in and around this habitat area.  Additional open water acreage could be created in the soil 
borrow areas or potentially in the ponding areas for Johns Branch, depending on the engineering 
requirements of that feature.    
 
Ponding Areas: Under all alternatives, a 2 acre ponding area for Newmans Branch would be created 
within the flood protection area over what is now the racetrack.  Under any of the Channel Relocation 
Alternatives, an additional 13.3 acre ponding area for Johns Branch would be constructed.  If at all 
possible, ponding areas should be constructed in manner that would allow vegetation to become 
established and be should be low maintenance.  Liners that would require replacement, and riprap that 
would require spraying or other methods of vegetation control should be avoided.   The Corps should 
consider planting vegetative buffer zones around these areas, and creating openwater or PEM wetland 
habitats within the ponds.  These habitat types are compatible with occasional ponding associated with 
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high flooding levels. 
The Corps should develop additional information on the anticipated frequency and depth of ponding that 
would occur in the upstream backwater areas within Newmans and Johns Branch prior to issuing a 
Final EIS.  If the frequency and severity of ponding is significant enough that it might cause increased 
erosion or mortality to existing vegetation, additional conservation measures should be implemented to 
address those damages.  Potential options include supplementing existing vegetation with plantings of 
species that are tolerant of inundation, or conducting a review of existing bank stability and implementing 
bioengineering approaches to stabilize any existing problem areas as a preventative measure.  
 
Stream Habitats: As acknowledged in the Corps’ December 24, 2002, Regulatory Guidance Letter, 
mitigation for impacts to stream channels is often difficult to develop and construct.  Avoidance of 
impacts should be pursued to the extent possible.   The ultimate level of impact to streams within the 
CWL will depend on the care that is taken during planning and construction to avoid disturbance to the 
stream channel and associated hydrology.  Development of Best Management Practices to be used 
around streams during construction would be beneficial.  Alteration of stream channels should be limited 
to the minimum amount required for project construction, and should not be done in areas that will not 
be permanently affected by the project footprint.  Stream crossings and culverts placed during 
construction should be removed and restored once construction is complete.    
 
Two of the potentially impacted streams occur on the south side of the river near the pumpkin festival 
area.  These streams have been channelized in past and therefore, have limited wildlife values.  
Restoration efforts such as re-creating meander patterns and installing structural features should be 
considered.    The Corps should also evaluate the feasibility of constructing the borrow and ponding 
areas so that small channels would be established during normal flows.   Additional coordination is 
needed to develop measures to address potential stream impacts.   
 
Riverine Impacts: As noted above, mitigation for impacts to streams and rivers is difficult to accomplish, 
and avoidance of impacts is the preferred approach. If it is demonstrated that no feasible alternatives 
exist that would avoid or minimize impacts to the Mud River, then mitigation measures would need to be 
designed to address remaining impacts.   Given the information provided to date, the Service does not 
have justification to select a Channel Relocation Alternative over a Levee Only Alternative.  It is 
therefore pre-mature to develop detailed mitigation designs for the Channel Relocation alternatives.  
However, the following information has been provided to aide in project planning and alternative 
selection efforts.  
 
Preliminary plans for all Channel Relocation Alternatives show that 3,225 linear feet of the Mud River 
would be relocated into 2,920 linear feet of new channel.  This constitutes a loss of 305 feet of stream, 
in addition to the loss of functions that may occur when replacing natural channel with an artificial one.  
In order to address these losses, the restored channel should provide at a minimum the same functions 
and values as provided for in the existing channel, and the linear feet of stream should be replaced on a 
one to one basis.   All features of the mitigation plan should be developed under consultation between 
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the Corps and the resource agencies.  The Service recommends the following approach based on the 
information contained in the Corps’ December 24, 2002 Regulatory Guidance Letter and State 401 
Water Quality Certification Guidelines.  
 

• Conduct a Functional Assessment (FA) of the Mud River including the area that is proposed to 
be relocated and reference reaches.  This FA would provide information regarding baseline and 
target conditions and would seek to quantify the characteristics of the existing Mud River, which 
would then be mimicked in a reconstructed channel, and/or restored in other areas of the river.  
Selected reference reaches should have similar channel patterns and profiles as found within the 
impacted reach, should have stable banks, and should be minimally disturbed. 

 
• Target conditions for the reconstructed reach, based on the FA, and performance standards to 

gauge compliance with the target conditions would then be developed.  Any target conditions 
should be consistent with the existing characteristics of the Mud River.  It is noted that Mud 
River is distinct habitat type in many regards and it would be inappropriate to conduct a FA that 
would rate the river in reference to an inconsistent habitat, such as those present in trout 
streams. The reconstructed channel would also need to be consistent with the existing 
characteristics of the Mud River.  Riprap or large stone substrates, or target conditions that 
would create an unnatural preponderance of riffle habitat would be inappropriate.   The 
reconstructed channel’s pattern, dimension and profile should be consistent with the existing 
channel.  Meander radius and spacing should be based on an analysis of existing reference 
reaches. Riparian habitat consisting of native trees, shrubs and herbaceous species should be 
established along the banks.  Trees should be allowed to grow to full mature height, and 
overhanging vegetation should be encouraged.   In addition, structural diversity should be 
established in the channel through the placement of woody debris and cover.  The channel 
should be wide enough and banks should be sloped in a manner to allow the formation of mud 
flats and bars.   

 
• The channel should be constructed in a manner that would require little maintenance.  Dredging, 

clearing, snagging, or spraying to control vegetation within the channel should be avoided. The 
new channel should be constructed prior to initiating any instream work in the existing channel, 
and the channel should be dewatered during low flow periods in a manner that would minimize 
the loss of aquatic life.  In addition, disturbance in the habitat adjacent to the constructed 
channel should be complete and riparian vegetation should be planted and intact prior to 
diverting the river into the constructed channel.  

 
• Additional enhancement and/or preservation measures should be developed to address the loss 

of linear feet of riverine habitat, as well as any losses in functional values that can not be 
addressed in the relocated channel.  These enhancement/preservation measures could be 
include vegetative buffers that would restrict future encroachment of the river, installation of 
instream structures and/or bank stabilization measures outside of the impacted reach. 
Preservation and enhancement ratios would be developed based on the FA and concurrence of 
all parties.   
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• A legal means to ensure that mitigative features are maintained in perpetuity should be 

established. 
 

• Contingency plans would also need to be developed in case target conditions were not meet.  
If, for example, the reconstructed channel were to become unstable, measures would need to 
be in place to ensure that the channel would be restored in a manner that was consistent with 
ecologically based goals.  The Contingency Plan should identify additional mitigation measures 
would be undertaken if this was not possible, as well as the party responsible for implementing 
these measures. 

 
• Long-term monitoring of the reconstructed channel would be required to ensure that target 

conditions were met.  Annual monitoring for a period of 5 to 10 years would be required, and 
should include requirements for monitoring after specified high-water events.  

 
• Financial assurances would need to be in place to ensure that funds were available to monitor 

the mitigation and to undertake any corrective measures to restore the channel in case target 
conditions were not met.   

 
The Service recognizes that development of a mitigation plan as outlined above would be difficult, and it 
may not be possible to fully obtain the outlined mitigation goals.  Failure of any reconstructed channel 
would be undesirable both an engineering and ecological standpoint.  This further underscores problems 
that would be associated with selecting a Channel Relocation Alternative. 
 

SUMMARY OF FINDINGS AND SERVICE POSITION 
 
Based on the information provided to date, Alternative D, the Low Level Levee Only alternative, would 
have the least adverse impact on fish and wildlife resources, and would therefore be the Service’s 
preferred alternative.  This alternative would avoid impacts to the aquatic environment to the maximum 
extent possible, and minimize impacts to terrestrial habitat.  Mitigation measures to rectify or 
compensate for unavoidable impacts can be designed using on-site, in-kind methods and would 
primarily utilize lands that will be purchased as part of the project purpose.  If the measures 
recommended below are incorporated into the project, the Service would support selection of this 
alternative.   
 
Alternative E, the Medium Level Levee Alternative would have slightly greater impacts to terrestrial 
habitats than Alternative D.  However, the differences between the level of impact between these two 
alternatives appear to be relatively minor and on-site, in-kind mitigation options are available that would 
most likely compensate for those impacts.  The Service would not object to selection of that alternative.  

 
 
All alternatives that require channel relocation, including Alternative B, the High Level Levee with 
Channel Relocation, would have significantly greater impacts on all terrestrial and aquatic habitat types, 
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including Waters of the United States.  Selection of these alternatives would not be consistent with 
Clean Water Act regulations or existing Service policy.  Developing mitigation options for impacts to the 
Mud River would be complex and would entail significant cost.  Adequate mitigation options may not be 
available or may require additional off-site effort.  The Service therefore strongly recommends against 
selection of any of these alternatives.  
 
The Service recommends the following measures to avoid, minimize and mitigate for impacts should be 
incorporated into the project designs of any alternative selected. 
 

• To the extent possible mitigation should be accomplished on-site, and in-kind. Excess lands 
purchased as part of the primary project purpose should be used preferentially.  Remaining 
riparian zones should be enhanced and expanded.  Borrow areas should be graded and planted 
to allow for establishment of wetlands, swales, and BH habitats. Ponding areas should be 
constructed to support vegetative buffers, and planted with vegetation tolerant of inundation.  
Stream channels should be maintained through these areas during normal flows. The existing 
open water area should be maintained and enhanced through plantings.  
 

• The existing OA, BH and EO habitats on both sides of the river near the downstream terminus 
of the project should be protected and enhanced through purchase or conservation easement.  

 
• Stream impacts should be avoided to the extent possible through careful project planning.  

Restoration of previously channelized streams in the pumpkin festival area should be 
incorporated in order to partially mitigate for stream losses.   The Corps should coordinate with 
the WVDNR and the Service to develop appropriate measures to address stream impacts. 

 
• Project features should be designed to require minimal maintenance. The need for routine 

clearing or spraying of vegetation should be minimized.  BMPs should be developed to ensure 
that impacts are minimized during construction. 

 
• Target conditions and monitoring protocols for all mitigated habitat types should be developed 

to ensure that mitigation objectives are successful. 
 

• Mist net surveys should be conducted to determine the presence or absence of Indiana bats.   If 
Indiana bats are determined to be present, additional consultation under the ESA would be 
required.  

 
 
 
The following additional measures should be incorporated into project designs if Alternative D, the Low 
Level Levee Only Alternative is selected.  If another Levee Only Alternative is selected similar measures 
would be recommended, although mitigation numbers would be slightly greater.   
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• Terrestrial mitigation to produce 11.6 HU of OA habitat, 2 HU of HW habitat, and 8.3 HU of 

BH habitat should be developed.   
 

• A total of 5.3 acres of PFO wetlands, and 6.54 acres of low lying ephemeral pools or PEM 
type habitat should be created.   

 
• Impacts should be minimized by reconfiguring the proposed borrow area to preferentially 

impact OA habitat, and by moving the downstream terminus of the project northward, if all 
possible, to reduce impacts to PFO habitat.   

 
The Corps has indicated that of the alternatives requiring channel relocation, Alternative B High Level 
Levee with Channel Relocation, provides the greatest economic benefit.  Selection or support of this 
alternative would not be consistent with established Service policy, or existing Clean Water Act 
guidance.  However, for planning and alternative evaluation purposes, the Service has determined that at 
a minimum, the following additional measures to minimize, rectify, reduce, and mitigate for project 
impacts should be incorporated into any designs for this project alternative.  Similar measures would be 
recommended if another Channel Relocation Alternatives was selected. 
 

• Terrestrial mitigation to produce 13.4 HU of OA habitat, 1.9 HU of HW habitat, and 13.1 HU 
of BH habitat, should be developed.   

 
• A total of 5.7 acres of PFO wetlands, 8 acres of low lying ephemeral pools or PEM type 

habitat, and 0.33 acres of black willow habitat should be created. 
 

• Detailed mitigation plans to address impacts to the Mud River would need to be designed.  This 
plan should incorporate a FA of existing conditions; creation of a channel that mimics existing 
characteristics of the Mud River - including riparian habitat, channel meanders, and instream 
structure; contingency plans and financial assurances in case mitigation fails; and long-term 
monitoring to ensure mitigative success.  

 
This DCAR is based on the project information that was available as of March, 2003.  The information 
presented in this report may be revised for the final CAR due to project alterations, receipt of additional 
project data, or further refinement of HEP methods.  If any part of the described plans change, the 
Service will re-evaluate the impacts and possibly modify our mitigation recommendations accordingly. 
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VISUAL RESOURCE ASSESSMENT PROCEDURES (VRAP) 
 

The Visual Resource Assessment Procedure was developed to be used in the 
Corps of Engineers’ Civil Works planning process as input to plan formulation, project 
design, and operations.  The procedure is consistent with Corps planning and 
environmental policies.  The method and analysis used are intended to correspond with 
the planning and environmental policies in the Planning and Guidance manual.  As such, 
the Procedure is quantitative, systematic, and tractable.   

As part of the ongoing planning process the VRAP is integrated with Corps 
planning activities (see Table 1).  The VRAP process, however, is intended as a general 
process or guide rather than a rigid prescription for planning or visual resource studies.  
Funding scheduling and other considerations often result in VRAP being initiated after 
Formulation of Alternatives or Evaluation; so the Procedure should be viewed with some 
flexibility. 
 

 
 

The Visual Resources Assessment Procedure (VRAP) of the US Army Corps of 
Engineers is made up of two main parts, the Management Classification System and the 
Visual Impact Assessment Procedures.  

 
Part I  Management Classification System (MCS) 
 

The Management Classification System provides an evaluation framework that 
defines general criteria for judging visual quality.  The MCS criteria are designed to 
guide the VRAP appraisal by providing a basis for determining whether the visual impact 
caused by a project is desirable.  Separate frameworks are developed for different 
Regional Landscapes to accommodate the unique characteristics of each type.  The MCS 
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information enables planners to inventory and evaluate resources and visual impacts in a 
consistent manner within each region and to make sound decisions in assessing the visual 
effects of proposed projects.  The general steps involved in the MCS process are outlined 
in Figure 1. 

 
The MCS consists of several steps, first the Regional Landscape is identified, 

Similarity Zones within that landscape are established, and then the visual resources of 
each zone are described in a generalized manner.  Professional aesthetic judgments and 
public preference information are used to assess the visual quality of the resources and to 
categorize those assessments in an overall Assessment Framework for the Regional 
Landscape.  Using this framework, the visual resources of each Similarity Zone are 
assessed, and a numerical Assessment Value for each zone is established.  Based on the 
Assessment Value, each zone is assigned to a particular MCS class, which describes the 
degree and nature of visual change acceptable for that zone. 
 
Part II   Visual Impact Assessment (VIA) 
 
 The Visual Impact Assessment portion of the VRAP process is designed to assess 
and appraise the visual effects of the proposed project.  There are three VIA Procedures 
that can be use for a particular project, the General, Basic and Detailed procedures.  The 
General Procedures are used in early or preliminary studies to assess general study areas 
and preliminary plans.  The outputs of the General procedures are visual resource 
planning objectives, constraints, or design criteria.  However, the use of the General 
procedure in preliminary studies may be precluded due to time and funding issues.  
Depending upon the characteristics of a study, one of two VIA Procedures is followed for 
study investigations in which specific sites and plan alternatives are being considered or 
require more detailed analysis than is provided in the General Procedure.  The Basic 
Procedure provides the impact assessment and evaluation information required for most 
Corps studies.  The process for the Basic VIA Procedure is outlined in Figure 2.  The 
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Detailed procedure follows the same general process as the Basic procedure, but also 
includes the assessment of design elements, i.e., line, form, color, and texture.  In doing 
this, the detailed procedure permits a more sensitive and extensive VIA. 

 
 

The VIA Procedure is initiated by selection of evaluators familiar with VIA 
concepts.  It is necessary for at lease two personnel to perform the inventory for the VIA 
procedure.  Viewpoints are selected to assess the existing visual quality of the area as 
well as the forecasted project impact to those visual resources.  The viewpoints are 
selected because they represent typical viewer location, typical viewer activities and 
potential project visibility. 

 
For each viewpoint, evaluators complete two forms (Forms #1 and #2) in order to 

describe and identifying the present and future without project visual components of the 
area. Using two more of the same forms, the evaluators then describe the changes 
anticipated for the with project condition. 

 
Simulations of each viewpoint are prepared as needed for the study to show with- 

and without-plan conditions at different periods of time.  If the without-plan conditions 
do not change from existing conditions, then only the, “with plan” conditions need to be 
simulated. 

 
The next step then completes a Viewpoint Assessment Form #6.  This form was 

designed to quantify impacts to the resources in a way that is tractable by examining the 
specific changes in landscape components.  These landscape components are:  water 
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resources, landform, vegetation, land use, and user activity.  By assigning values to each 
viewpoint for each of the landscape components, the viewers will be able to evaluate 
impacts for the overall viewpoint.  Modifier and landscape composition ratings are used 
to support and explain the numerical values of each evaluation.  These ratings show how 
the changes in landscape components result in changes in spatial dominance, scale 
contrast compatibility, and landscape composition. 
 

The next step involves the summary of viewpoint assessments for each viewer 
using the Summary Viewpoint Assessment Form (Form #7).  The Viewpoint Values are 
then summed for each resource component, and the sum is then divided by the total 
number of viewpoints.  This quotient is the particular evaluator’s summary Viewpoint 
Value for the resource. 
 

The final step in the VIA is the Project Assessment.  The completion of Form #8 
produces a single assessment value is obtained for the project by combining the 
assessments of all the evaluators.  The values are summed for each visual resource 
component and then divided by the number of evaluators to produce a VIA Value for 
each resource component.  These are then summed to produce a Final VIA Summary 
Value.
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MILTON LPP VISUAL RESOURCE ASSESSMENT 
 
Part I  Management Classification System (MCS) 
 
 

I.a.   Regional Landscape  Identification 
 
By establishing an individual Assessment Framework for each Regional Landscape, the 
value and importance of the region’s visual characteristics are judged relative to the 
landscape context in which they occur, not in comparison with completely dissimilar 
landscapes. 
 
Cabell County lies within two regional landscapes.  Although there is no definitive data 
on the geographic position of the ecoregions or physiographic provinces, researching 
existing studies and mapping (Bailey, Fenneman) Cabell County lies in both the 
Appalachian Plateau.   
 
Cabell County also lies within two ecoregions as classified by Dr. R.G. Bailey with the 
USDA Forest Service.  One of which is the Central Appalachian Broadleaf Forest--
Coniferous Forest--Meadow Province the other, the Eastern Broadleaf Forest (Oceanic) 
Province.  Within each ecoregion is a similar ecological landscape consisting of similar 
landforms, climate, flora, and fauna.  A detailed description of the two ecoregions is 
located in the appendix. 
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I.b.   Similarity Zone Identification 
 
Within each Regional Landscape, Similarity Zones are established to provide a more 
specific framework with which to define and evaluate the visual resources of a study 
area. 
 
Cabell County would have several similarity zones established by overlaying appropriate 
landform and vegetation/ecosystem information, with land use intensity mapping 
available.  However, due to the relatively small area that the Milton project covers and 
relative land use and visual consistency within the project area, we have identified the 
confines of the Mud River valley as a single similarity zone (see mapping). 
 
I.c.  Management Classification 
 
Using the fact that the entire proposed LPP in Milton lies within one similarity zone, the 
team was able to assign a management class to the zone based on its Total Assessment 
Value.  The Milton similarity zone earned a Total Assessment value of 15 therefore 
placing the area in the Retention Class.  Areas in this class are regionally recognized as 
having distinct visual quality, but may not be institutionally protected.  Project activity 
may be evident, but should not attract attention.  Structures, operations, and use activities 
should remain subordinate to the existing visual resources and should repeat the form, 
line, color, texture, scale, and composition characteristics of the resource.  Similarity 
Zones having a Total Assessment Value of 14 to 16 are included in this class.  Projects in 
these zones should have VIA values no lower than -2. 
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Part II  Visual Impact Assessment (VIA) 
 
 

VIEWPOINT ASSESSMENT MAP 
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VIEWPOINT SIMULATIONS AND DESCRIPTIONS 
 

VIEW 1 – Behind Milton Middle School 
 

Without Project 
 

 
 

With Project 
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VIEW 2 – Bridge 
 

Without Project 
 

 
 

With Project 
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VIEW 3 – Harbour Trailer Park 
 

Without Project 
 

 
 

With Project 
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VIEW 4 – Main Street 
 

Without Project 
 

 
 

With Project 
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VIEW 5 – John’s Creek 
 

Without Project 
 

 
 

With Project 
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VIEW 6 – Georgia Avenue  
 

Without Project 
 

 
 

With Project 
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VIEW 7 – Pumpkin Park (Field) 
 

Without Project 
 

 
 

With Project 
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VIEW 8 – Pumpkin Park 
 

Without Project 
 

 
 

With Project 
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SUMMARY VIEWPOINT ASSESSMENT (FORM 7 VIA) 

 
VRAP EVALUATOR #1 

VIEWPOINT # 
  1 2 3 4 5 6 7 8 9 10 11 12 Quotient 
WATER 0 0 0 0 0 0 0 0 0 0 0 0 0 
LANDFORM 0 0 0 -1 -1 -1 0 0 0 0 0 0 -0.25 
VEGETATION 0 0 0 0 0 0 0 0 0 0 0 0 0 
LANDUSE 0 0 0 0 -1 -1 0 0 0 0 0 0 -0.16667 
USER ACTIVITY 0 0 0 -1 -1 -1 -1 0 0 0 0 0 -0.33333 
SPECIAL 
CONSIDERATIONS 0 -2 0 0 0 0 0 0 0 0 0 0 -0.16667 
                            
  MODIFIER RATING:  COMPATIBILITY/SCALE CONTRAST/SPACIAL DOMINANCE Majority 
WATER SC/NA/NA  C/MI/S C/NA/NA C/NA/NA C/NA/NA C/NA/NA SC/NA/NA  C/NA/NA C/MI/S C/MI/S SC/NA/S SC/NA/S C/NA/NA 
LANDFORM SC/MI/S C/MI/S SC/MO/S C/MI/S NC/S/D NC/S/D SC/MO/D C/MO/S C/MI/S C/MI/S SC/MO/S SC/MO/S SC/MI/S 
VEGETATION SC/MI/S C/MI/S C/NA/C C/MI/S SC/MI/S SC/MI/C SC/MI/S C/MI/S C/MI/S C/MI/S SC/MO/S SC/MO/S SC/MI/S 
LANDUSE SC/NA/S C/MI/S C/NA/S C/MI/S NC/NA/D NC/S/D SC/MO/C C/MI/S C/MI/S C/MI/S SC/MO/S SC/MO/S C/MI/S 

USER ACTIVITY SC/NA/S C/MI/S C/MI/S C/MI/S NC/MO/D NC/S/D SC/MO/C C/MI/S C/MI/S C/MI/S SC/MO/S SC/MO/S C/MI/S 
SPECIAL 
CONSIDERATIONS                           

VRAP EVALUATOR #2  
VIEWPOINT #  

  1 2 3 4 5 6 7 8 9 10 11 12 Quotient 
WATER 0 0 -1 -1 0 0 -1 -1 0 0 -1 0 -0.41667 
LANDFORM 0 0 0 0 -1 -1 -1 -1 0 0 -1 -2 -0.58333 
VEGETATION 0 0 0 0 -1 -1 -1 -1 0 0 0 0 -0.33333 
LANDUSE 0 0 0 -1 0 -1 -1 -1 0 -1 -1 0 -0.5 
USER ACTIVITY 0 0 -1 0 0 -1 -1 0 0 0 -1 0 -0.33333 
SPECIAL 
CONSIDERATIONS 0 -2 -1 -3 0 0 0 0 0 0 0 0 -0.5 
                            
  MODIFIER RATING:  COMPATIBILITY/SCALE CONTRAST/SPACIAL DOMINANCE Majority 
WATER SC/MI/S C/MI/S SC/MO/S C/NA/NA NC/S/D C/MO/C NC/MI/D NC/MO/C C/MI/S SC/MO/C SC/MO/C NC/S/D SC/MO/C 
LANDFORM SC/MI/S C/MI/S SC/MI/C C/MI/S NC/S/D NC/S/C NC/S/D NC/MO/C C/MI/S SC/MO/C SC/MO/C NC/S/D SC/MO/C 
VEGETATION SC/MI/S C/MI/S C/MI/C C/MI/S NC/S/D NC/S/D NC/S/D SC/MO/C C/MI/S C/MI/C NC/MO/D NC/S/D SC/MO/C 
LANDUSE SC/MI/S C/MI/S C/MO/C C/MI/S NC/S/D NC/S/C NC/S/D NC/MO/C C/MI/S NC/MO/C NC/S/D NC/S/C NC/MO/C 
USER ACTIVITY SC/MI/S C/MI/S C/MI/C C/MI/S C/S/D NC/S/D NC/S/D SC/MO/C C/MI/S SC/MO/C NC/S/D C/MI/S C/MI/C 
SPECIAL 
CONSIDERATIONS                           



Lower Mud River at Milton, WV     Limited Reevaluation Report and Environmental Impact Statement – Supplement 1.0 

C-19 

 
SUMMARY VIEWPOINT ASSESSMENT (CONTINUED) 

 
VRAP EVALUATOR #3  

VIEWPOINT # 
  1 2 3 4 5 6 7 8 9 10 11 12 Quotient 
WATER -1 0 0 0 0 0 -1 0 0 0 0 0 -0.16667 
LANDFORM 0 0 0 0 -1 0 -1 0 0 -1 0 -1 -0.33333 
VEGETATION 0 0 0 0 -1 0 0 -1 0 0 -1 0 -0.25 
LANDUSE 0 0 -1 -1 -1 -1 -1 -1 0 -1 -1 -1 -0.75 
USER ACTIVITY -1 0 -1 -1 -1 -1 -1 -1 0 -1 -1 -2 -0.91667 
SPECIAL 
CONSIDERATIONS 0 0 0 0 0 0 0 0 0 0 -1 0 -0.08333 
                            

  MODIFIER RATING:  COMPATIBILITY/SCALE CONTRAST/SPACIAL DOMINANCE Majority 
WATER SC/MO/C C/MI/S NC/MO/C SC/MO/C NC/S/D NC/S/D NC/S/D SC/MI/C C/MI/S SC/MO/C C/MI/C SC/MI/C SC/MI/C 
LANDFORM C/MI/S C/MI/S SC/MO/C SC/MO/C NC/MO/D SC/MO/C NC/S/D SC/MI/C C/MI/S SC/MO/C SC/MO/C SC/MO/C SC/MO/C 
VEGETATION C/MI/S C/MI/S SC/MI/C SC/MO/C NC/S/D SC/MO/C SC/MO/C SC/MO/C C/MI/S C/MI/C SC/MO/C SC/MI/C SC/MI/C 
LANDUSE C/MI/C C/MI/S NC/MO/C SC/MO/C NC/MO/D NC/S/C NC/S/D SC/MO/C C/MI/S NC/MO/C SC/MO/C NC/S/C NC/MO/C 
USER ACTIVITY SC/MI/C C/MI/S SC/MI/C SC/MO/C NC/MO/C NC/S/D NC/S/D SC/MO/C C/MI/S SC/MO/C SC/MO/C NC/S/D SC/MO/C 
SPECIAL 
CONSIDERATIONS                           
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PROJECT VRAP ASSESSMENT 
 

  EVALUATOR #1 EVALUATOR #2 EVALUATOR #3 QUOTIENT 

WATER 0 -0.416666667 -0.166666667 -0.194444444 
LANDFORM -0.25 -0.583333333 -0.333333333 -0.388888889 
VEGETATION 0 -0.333333333 -0.25 -0.194444444 
LANDUSE -0.2 -0.5 -0.75 -0.483333333 
USER ACTIVITY -0.333333333 -0.333333333 -0.916666667 -0.527777778 
SPECIAL 
CONSIDERATIONS -0.166666667 -0.5 -0.083333333 -0.25 

VISUAL IMPACT ASSESSMENT VALUE= -1.788888889 
          

MODIFIER RATING:  COMPATIBILITY/SCALE CONTRAST/SPACIAL 
DOMINANCE Majority 

WATER C/NA/NA SC/MO/C SC/MI/C SC/MO/C 

LANDFORM SC/MI/S SC/MO/C SC/MO/C SC/MO/C 
VEGETATION SC/MI/S SC/MO/C SC/MI/C SC/MI/C 

LANDUSE C/MI/S NC/MO/C NC/MO/C NC/MO/C 
USER ACTIVITY C/MI/S C/MI/C SC/MO/C C/MI/C 

SPECIAL 
CONSIDERATIONS         

 
Milton LPP VRAP Appraisal 
 
The VRAP Appraisal involves evaluate the calculated VIA value using the MCS criteria 
as a guide by providing a basis for determining whether the visual impact caused by the 
project is desirable.  The VIA Value is compared with the visual impact guidelines 
contained in the MCS (see chart below). 
 
   Management Class  VIA Value 
   Preservation   0 
Milton LPPà  Retention   10 to -2 
   Partial retention  10 to -5 
   Modification   10 to -7 
   Rehabilitation   10 to -10 
 
As the proposed Milton LPP is within the range of the MCS Class designated for the 
project area, the overall project visual impact is considered to be acceptable.  No 
significant overall visual impacts are identified for the project.  Though the VIA value 
falls within acceptable range for the project, the value falls at the low end of the range.  
Acknowledging this fact, it is likely that one or more individual viewpoint(s) are likely to 
have significant impact.  Therefore, the VRAP results for each viewpoint should be used 
as a guide to assist the planning and design of landscape planting plans, wall graphics, or 
other visual mitigation measures. 
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Visual Resource Summary Description (Form 1) MCS Similarity Zone  
 
Land use within the boundaries of project area itself consists of a mix of commercial and 
residential development, agricultural and open vegetated land, and forested land.  Milton’s 
business district contains commercial establishments such as restaurants, gas stations, 
grocery stores, banks and other small shops.  Many buildings in Milton have been 
nominated for inclusion in the National Register of Historic Places. 
 
The Mud River and other streams with rocky channels are predominant in the  overall 
scenery.  Immediately outside of the maturely dissected flood plain are steep forested hills, 
and mountains.   
 
Visibility: Ranges from a few feet in the woods to approximately 1000 feet in the valley to 
several miles from high elevations. 
 
Recreational activities:  Biking, fishing, canoeing and picnicking. 
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I. PURPOSE  
 
The purpose of this Economic Appendix is to: (1) revaluate flooding and related 
problems in the Lower Mud River floodplain in the Town of Milton, West Virginia; (2) 
determine the National Economic Development (NED) benefits and costs associated 
with potential solutions in order to formulate the NED Plan, and (3) provide supporting 
information for the main report and Environmental Impact Statement (EIS).   
 
 
II. METHODOLOGY  
 
Methodology employed for this economic analysis is in accordance with current 
Principles and Guidelines and standard economic practices. A risk-based analysis was 
employed, which accounts for uncertainties in economic and hydrologic and hydraulic 
estimates. This is done by use of statistical distributions and standard deviations as 
measurements of error for major input variables required to model flooding and its damage 
in a floodplain. Benefits and costs are computed at October 2003 (FY 04) price levels. 
The analysis employs the currently established Federal discount rate for planning 
studies of 5-5/8 percent.  The economic period of analysis is 50 years. 
 
 
III. STUDY AREA  
 
a. Location  
 
The Study Area is located within the city limits of the Town of Milton, West Virginia. This 
small community of 2,206 people is located in Cabell County, in the southwestern 
portion of West Virginia. The town is situated between two of the largest Metropolitan 
Statistical Area’s (MSA) in the state: the Huntington-Ashland-Ironton MSA, and 
Charleston MSA. The town of Milton is 30 miles west of the state’s Capital of Charleston.  
The area outside of the town of Milton is primarily rural and sparsely populated. The 
largest urban center in the county is Huntington.  Milton was compared to Hurricane and 
Barboursville, which are similar in size, location and economic makeup, in order to 
provide a better understanding of the project area. Barboursville is 15 miles west of 
Milton in the direction of Huntington and Hurricane is 15 miles east in the direction of 
Charleston.   
 
b. Economic History 
 
The town of Milton, like many other small towns in West Virginia, started out as a 
transportation town. It started as a stop along the James River and Kanawha Turnpike in 
the late 1700’s. This was the main east-west artery until the completion of the 
Chesapeake and Ohio Railroad, which was officially opened in 1871. In 1872 the town 
depot was built along the railroad, and with its completion came the first significant 
development in the town. The town was laid out in lots on both sides of the track. The 
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lots were soon filled with buildings that supported the supply of goods and materials to 
nearby counties. The town was incorporated in 1876 by the Cabell County Circuit Court. 
From this period until 1900 the town’s population increased from 86 persons in 1876 to 
582 in 1900. During this time there was an economic surge. Quality timber from nearby 
counties was floated down the Mud River to the town of Milton where many sawmills 
were built. The lumber was then converted to finished products that were exported as far 
as Europe. Grains were also floated down the Mud and brought from nearby counties to 
be milled. Tobacco was the main cash crop in the area for many years.  Warehouses 
sprang up in Milton for packing and storing the tobacco for shipping. Another significant 
area of growth was in the woolen industry.  Raw wool was brought into Milton to be 
turned into yarn. The benefits that the railroad provided the town came to a close in 1909 
when the C. & O. Railroad bypassed the town in order to provide a better grade for their 
tracks. This section of track was later converted to US Route 60, which was the main 
road from Charleston to Huntington until the completion of Interstate 64. Another 
important economic development in Milton was the establishment of the Blenko glass 
plant in 1922 by William Blenko.   
 
c. Socioeconomic Characteristics 
 
Future population in the town of Milton is estimated to follow the same growth trend as 
Cabell and Kanawha Counties, primarily due to the influx of people who work in the two 
counties. The town of Milton has future plans to upgrade water systems and other public 
facilities. This future projection is anticipated to occur with or without a federally 
sponsored flood reduction project.  US Census Bureau 2000 data was compiled to 
describe the socioeconomic  characteristics for the study area.  Table 1 shows actual & 
projected population for Milton and Cabell County. 
 
The total 2000 population in Milton is 2,206 with fifty-three percent of the population 
being female.  The median age of Milton residents is 38.9 years.  Forty percent of the 
population is between the ages of 25 years and 54 years.  Residents over the age of 55 
account for 29 percent of the population.  Fifty-six percent of the population of age 15 
years and older are married. Milton is a predominately white community; residents of 
African American descent or from other races comprise less than 1% of the total 
population.  English is the primary language spoken by 98 percent of residents in Milton 
(U.S. Census Bureau, 2000). 

 
 

 
Table 1   

Actual & Projected Population 
 

Year Town of Milton Cabell County Kanawha County 
2025 2,098 est. 92,432 est. 177,409 est. 
2015 2,134 est. 93,189 est. 183,691 est. 
2005 2,170 est. 94,473 est. 192,696 est. 
2000 2,206 96,784 200,073 
1990 2,242 96,827 207,619 
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d. Housing  
 
The average household size in Milton is 2.18 people, while the average family size is 
2.78 people.  There are a total of 1,112 housing units in Milton; 48% of these structures 
were built before 1960. Sixty-three percent of these structures are detached 1-units. 
Mobile homes account for 13 percent of housing structures.  Approximately ten percent 
of the total housing units are vacant while 35 percent of occupied housing units are 
rented.  The average household size of owner-occupied units is 2.22 people and the 
average household size of renter-occupied units is 2.12. Nearly 31 percent of all 
households contain individuals less than 18 years of age.  Households with individuals 
65 years and older comprise nearly 32 percent of the total household population.  Family 
households compose 62 percent of all household types. Of the total family households, 
46 percent are married-couple families and 13 percent are female householders without 
a husband present. Table 2 shows number of housing units, unoccupied units, average 
household size and percentage of houses built before 1960 for Milton, Hurricane, and 
Barboursville. 
 

Table 2 
Housing 

Total Housing 
Units 

Unoccupied units Aver Household 
size 

% of Houses 
Built 

 

1990 2000 1990 2000 1990 2000 before 1960 
Milton 1,065 1,112 106 103 2.32 2.18 48% 

Hurricane 1,831 2,312 118 144 2.60 2.52 24% 
Barboursville 1,180 1,446 73 94 2.40 2.27 33.3% 

 
The median household income in 1999 was $29,348. In 1999, 20 percent of households 
earned between $25,000 and $34,999, 42 percent earned less than $25,000, and 37.4 
percent earned more than $35,000. Nearly three percent of the total households in 
Milton earned more that $100,000 a year. 

e. Industry 

Educational, Health and Social Services is the highest employing industry in the town of 
Milton, with 23% of employed persons working in this sector. All industries in this sector 
share a commonality of process, namely labor inputs of health practitioners or social 
workers with the requisite expertise. Many of the industries in the sector are defined 
based on the educational degree held by the practitioners included in the industry. 
Morris Memorial Nursing Home is a major employer in this sector. The Retail Trade 
sector is the second largest with 15.2%. This sector is comprised of establishments that 
are engaged in retailing merchandise, generally without transformation, and rendering 
services incidental to the sale of merchandise. Excluded from this sector, however, are 
eating and drinking places and mobile foodservices (which are now in the 
Accommodation and Foodservices sector); pawn shops (which are now in the Finance 
and Insurance sector); and bakeries (which are now in the Manufacturing sector). In 
addition, this sector now includes industries previously classified in Wholesale Trade that 
sold merchandise using facilities open to the general public. Prominent examples of 
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these are automotive supplies dealers, computer and peripheral equipment merchants, 
office supplies dealers, farm supplies dealers, and building materials dealers. The 
Accommodation and Foodservices sector is comprised of establishments providing 
customers with lodging and/or prepared meals, snacks, and beverages for immediate 
consumption. Arts, Entertainment, Recreation, Accommodation and Food Services 
made up an additional 10.1% of Milton employment and ranks third. The Arts, 
Entertainment, and Recreation sector includes a wide range of establishments that 
operate facilities or provide services to meet varied cultural, entertainment, and 
recreational interests of their patrons. This sector comprises (1) establishments that are 
involved in producing, promoting, or participating in live performances, events, or 
exhibits intended for public viewing; (2) establishments that preserve and exhibit objects 
and sites of historical, cultural, or educational interest; and (3) establishments that 
operate facilities or provide services that enable patrons to participate in recreational 
activities or pursue amusement, hobby, and leisure time interests. Milton has a variety of 
such attractions including a historical covered bridge, and a historic Baptist Church. 
Milton hosts the annual West Virginia Pumpkin Festival lasting four days, and attracting 
up to 50,000 visitors. Other popular events include the Cabell County Fair, the Corn 
Maze, and various town parades.   Table 3 shows the percentage of persons employed 
in the town of Milton in Educational, Health and Social Services, Retail Trade and Arts, 
Entertainment, Recreation, Accommodation and Food Services  (according to the 2000 
Census). 

Table 3  Industry 

% of town Employed 
Educational 

Health & Social 
Services 

Retail Trade Arts, Entertainment, 
Recreation, 

Accommodation and 
food services 

 

1990 2000 1990 2000 1990 2000 
Milton 20.1% 22.8% 26.0% 15.2% 7.2% 10.1% 

Hurricane 16.6% 18.3% 22.1% 12.5% 6.6% 7.3% 
Barboursville 22.1% 31.5% 33.5% 18.8% 4.7% 5.6% 
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f. 0.2%-Chance Floodplain 
 
As shown in Figure 1 below, nearly all of the town of Milton lies within the 0.2%-chance 
(500-year) floodplain.  

Figure 1  Study Area Map 
0.2%- Chance (500-year)  

Floodplain Limits 
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Table 4 shows the reach delineation information for the Milton Lower Mud River 
Feasibility Study. 
 

 
Table 4 

Lower Mud River, Milton WV Limited 
Reevaluation Flood Reduction Feasibility Study 

Reach Delineation Information 
 

Reach 
Name 

 

 
Stream 

 
Beg. Stream mile 

 
End. Stream 

Mile 

 
Notes 

 
Milton 

 

 
Lower Mud River 

 
15.7 

 
20.5 

 
East end of Milton at the 

Intersection of  
Woodland and US Route 

60 to Intersection of 
Stewart St and Route 

 
g. Number of Structures 
 
The number of structures in the project was determined based upon GIS data, site 
surveys, and county assessors’ data and parcel maps. Elevations of structures were 
obtained from the Natural Resources Conservation Service (NRCS) which had been 
established during site surveys using land surveying techniques. Where the NRCS data 
did not provide elevations, these were estimated during site visits with 1’ contour 
mapping. Table 5 below displays the number of structures by category and flood event 
based on zero damage elevations. The count based on “zero damage elevations” 
includes structures which would have flood water on them with the indicated events, 
even if below the first floor. 
 

 
Table 5 

Lower Mud River 
Existing Condition Number of Structures 

 by Category and Flood Event 
(Based on Zero Damage Elevations) 

                             Flood Event Chance of Occurrence  
 
Category 

 
100% 

 
50% 

 
20% 

 
10% 

 
5% 

 
2% 

 
1% 

 
0.2% 

 
Residential 1 17 78 168 286 415 465 535 
 
Commercial 0 1 15 34 64 109 119 126 
 
Mobile home 0 0 0 38 43 44 45 45 
 
Public 0 1 7 9 16 18 19 19 
 
Total 1 19 100 249 409 586 648 725 
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As shown on Table 5, there are approximately 725 structures in the 0.2%-chance (500-
year) floodplain.  Out of this total, about 73.8 % are residential, 17.4% are commercial 
(office, retail, restaurant, service), 6.2 % are mobile home, and 2.6% are public.   
 
h. Structure Inventory 
 
Aerial photography was flown by Earth Data Aviation, Hagerstown, Maryland on April 13, 
1999 to a scale of 1:7200.  Digital mapping and ground control was prepared by GRW, 
Inc., Lexington, Kentucky.  Primary grid was based on West Virginia coordinate system, 
south zone, (NAD 1927).  Vertical control was based on NGV 1929.  Two foot 
topographic mapping was developed from the photography and ground control. After it 
was determined that the project needed reformulation and that levee projects in closer 
proximity to the town would need to be developed, it was realized that more coverage 
and better accuracy would be required.  Aerial photography was then flown by Aero-
Metric, Inc., Sheboygan, Wisconsin on March 19, 2001 to a scale of 1:4000.  Digital 
mapping and ground control was prepared by Aero-Metric, Inc.  Primary grid was based 
on West Virginia State Plane Coordinate System (SPCS), south zone, NAD 1927. The 
vertical control was based on NGVD 1929. One foot topographic mapping was 
developed from the photography and ground control.  
  
Depreciated replacement values were estimated for all structures in the study area in the 
following manner. Three separate data sets were used to develop a complete list of 
structure depreciated replacement values. The first set of structure value data that was 
available was a previously developed list by the NRCS. This data set of structure 
depreciated replacement values was updated by first adjusting the structure values to 
current price levels using the consumer price index (CPI). The second set was obtained 
from the Cabell Co. Property Valuation Assessors Office.  This second available 
database of structure values was determined by obtaining values of improvements from 
assessor’s data and adjusting these to current price levels. This data set is of structure 
values only, as the assessor’s office separates land from the structure. Extensive 
comparisons of tax assessor’s values made to depreciated replacement values obtained 
by Marshall and Swift showed negligible differences.   
 
The third set of structure values is that of depreciated replacement values made by 
using the Marshall and Swift valuation services. Depreciated replacement values for all 
commercial structures in the project area were generated individually with Marshall and 
Swift.  Depreciated replacement values for around 60% of the residential structures were 
done via block sampling. Block samples  were formed with clusters of structures  with 
similar characteristics. Photographs of the structures were available through the 
assessor’s data, and each structure was verified by windshield survey to determine the 
likeness of each block of structures. After the houses were clustered into blocks, houses 
were randomly selected from that block and a Marshall and Swift evaluation was 
performed. Marshall and Swift Valuation Service per square foot values were applied to 
the square footage of each like floodplain structure (obtained from assessor’s data).  
Values per square foot varied by occupancy type (residential, office, etc.), condition, type 
and quality of construction. Local multipliers to adjust the value estimates to the 
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Milton/Cabell County area were also applied. This value was then placed on the houses 
within that block.   
 
Value estimates for a small percentage of structures were missing from both the NRCS 
data set and the assessor’s tax set. When this occurred, the depreciated replacement 
values for the missing structures used in the economic analysis were the average of the 
value estimates of the two other data sets. All the sets were compiled and adjusted 
within a 15% coefficient of variation; the average value of the three sets of structures 
was recorded and used as the value for that structure in the economic analysis. 
 
Table 6, which follows, displays estimates of value of development which includes 
depreciated replacement values for structures and estimated values of contents up to 
the 0.2%-chance (500-year) floodplain. 
 

 
 

Table 6 
Existing Condition Value of Development 

by Category and Flood Event 
(FY 2004 Price Levels x $1,000) 

Flood Event Chance of Occurrence 
 

 
Category 

 
100% 

 
50% 

 
20% 

 
10% 

 
5% 

 
2% 

 
1% 

 
.2% 

 
Residential $53 $840 $3,606 $8,229 $13,400 $20,404 $22,359 $25,701 

 
Commercial $0 $393 $2,333 $3,902 $7,228 $18,212 $18,889 $20,208 

 
Mobile home $0 $0 $0 $888 $996 $1,017 $1,039 $1,038 

 
Public $0 $725 $6,027 $12,119 $14,578 $14,963 $16,538 $16,537 

 
Total $53 $1,958 $11,966 $25,137 $36,201 $54,596 $58,825 $63,485 

 
The table above shows the depreciated replacement value of structures and contents in 
the 0.2%-chance floodplain is approximately $63,485,000. Residential structures 
account for approximately 40.5% of the total value of floodplain structures. Commercial 
properties account for roughly 31.9%.  Public properties account for about 26% of total 
floodplain property value and mobile homes 1.6%. 
 
 
IV. WITHOUT PROJECT DAMAGES  
 
a. Historical Flood Problem 
 
Milton began recording its floods in the early 1900’s. Major floods occurred in 1913, 
1939, 1978, 1997, and 2003. The 1997 flood, an estimated 27-year event inundated a 
substantial part of Milton in what is now considered to be the flood of record. Flood 
conditions at Milton are a result of both natural features and urban development. 
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Upstream from Milton the Mud River watershed is characterized by steep gradients and 
rather narrow valleys which can cause high flood peaks. When the flows reach the wide 
floodplain at Milton, the flood waters spread out over the valley inundating much of the 
business and residential areas located north of Mud River between US 60 and I-64. 
From 1913 until present the lower Mud River’s floodplain has been altered. This 
development of the floodplain has constricted the stream’s natural flow causing flooding 
to occur more frequently.   
 
b. Methodology 
 
Without project condition structure and content damages were computed utilizing the 
@Risk commercial software package and the HEC-FDA Flood Damage Analysis Model, 
Version 1.2.  These models integrate hydrologic and hydraulic data with economic data 
to compute damage by flood event and expected annual damage. The @RISK program 
was used to develop the aggregated stage-damage curves using structure and depth 
information developed by GIS. Key economic variables with uncertainty assumptions, 
which are input into the @RISK model, include: 
 
1) Structure Value - Errors are likely to occur in estimating the depreciated 

replacement values of structures. Based upon past Corps studies, the coefficient 
of variation used in @RISK for structure values for various damage categories 
ranges from 14%-19% (coefficient of variation is the standard deviation divided 
by the expected value). The probability distribution is assumed normal. Structure 
values were obtained from an average of the three data sets previously 
described. 

 
2) Content Value - Errors are likely to occur in estimating content values. Based 

upon past Corps studies, the coefficient of variation used in @RISK for all 
damage categories is 15% (coefficient of variation is the standard deviation 
divided by the expected value). The probability distribution is assumed normal.  

 
3) First Floor Elevations – Errors are likely to occur in surveying the first floor 

elevations of structures.  A 0.6 standard error was used in @RISK to account for 
potential measurement errors associated with the land surveying methods used. 
Less than 5 percent of the FFE were estimated by windshield survey using 1’ 
contour mapping. The remaining elevations were obtained by land survey, as 
previously described. 

 
4) Depth-damage Curves - Errors are likely to be present in structural and content 

depth-damage relationships. Corps’ depth-damage curves include standard 
deviations, and for the Milton Study we used the highest standard deviations at 
any specific depth. A 15% coefficient of variation (coefficient of variation is the 
standard deviation divided by the expected value) was used in @RISK for 
commercial and residential damage categories. The generic depth damage 
functions published in the Economic Guidance Memorandum 04-01 were used 
for the estimation of residential damage for both structure and contents in this 
evaluation. The commercial generic depth damage curves used were the 1988 
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Federal Emergency Management Administration (FEMA) curves. The HEC-FDA 
model computes expected annual damages using a Monte Carlo simulation 
process.  Expected annual damages are calculated for each plan, analysis year, 
stream, and damage area in multiple iterations by using the stage-damage 
curves developed in @Risk.  

 
5) Structure data - including: structure I.D.; category (public, commercial, 

residential, mobile home); flood depths for the 500, 100, 50, 20, 10, 5, 2, and 1-
yr.  

 
6) Hydrologic and Hydraulic data - including frequency/discharge and 

stage/discharge relationships.   This data, furnished by Engineering Division, was 
developed utilizing the HEC-RAS water surface profiles program. The output files 
were imported into the @Risk and HEC-FDA programs.  Data represents FY 
2004 conditions. The major variables for which uncertainties are estimated 
include discharges and stages of flooding. The hydrologic engineering 
relationships for which uncertainties are accounted for are frequency/discharge 
and stage/discharge. For the frequency/discharge relationship, the model 
computed a statistical distribution using the graphical approach, based upon data 
contained in the water surface profiles and equivalent record lengths for each 
reach furnished by Huntington District Engineering and Construction Division. For 
the stage/discharge relationship, a normal distribution is assumed. The 
Engineering Division provided standard deviations of errors for the 100-year 
frequency as the frequency where errors become constant. The HEC-FDA 
program then calculates standard error estimates for more frequent events. 

 
Finally, this economic analysis includes only damages to structures for the Town of 
Milton project study area.  
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c. Damage Estimates 
 
Table 7 shows flood damage by event and category. 
 

 
As shown in Table 8, below, the category with the most expected annual damages was 
public with $1,630,000 which amounts to 45% of the total without project expected 
annual damages. This is due to the fact that Milton Elementary, the old Milton High 
School building, and nearly all of the town’s municipal buildings are located in the 
floodplain.     
 
Table 8 summarizes without-project expected annual structural and contents damages 
at FY 2004 price levels.  
  

Table 8 
Without Project Conditions 
Expected Annual Damages  

(FY 2004 Price Levels In $1,000s) 
 
Town of 
Milton 

 
Commercial 

 

 
Mobile Home 

 
Public 

 
Residential 

 

 
Total 

 
Aggregated 
Structures & 
Contents  

 

$738 

 

$17 

 

$1,630 
 
 $1,238 

 

$3,623  

Table 7 
Existing Condition Flood Damage 

by Category and Flood Event 
(FY 2004 Price Levels x $1,000) 

 
                     Flood Event Chance of Occurrence 

 
 
 

Category 100% 

 
 

50% 
 
 

 
 

20% 
 
 

 
10% 

 

 
5% 

 

 
2% 

 

 
1% 

 

 
.2% 

 

Residential $12 $207 $1,093 $2,901 $5,964 $11,903 $16,572 $22,382 

Commercial $7 $121 $641 $1,700 $3,495 $6,975 $9,712 $13,117 

Mobile home $0 $4 $22 $57 $118 $235 $327 $442 

Public $17 $289 $1,525 $4,046 $8,319 $16,603 $23,116 $31,220 

Automobile $375 $386 $547 $1,250 $2,142 $3,782 $5,042 $6,395 

Total $411 $1,007 $3,828 $9,954 $20,038 $39,498 $54,769 $73,556 
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d. Automobiles  
 
Automobile Depth-Damage.  Vehicle depth damage estimates were made with depth 
damage relationships developed by New Orleans district. The estimates were based on 
interviews with car dealerships and insurance adjustors who had recent experience with 
flood damages and claims for automobiles.  Based on these interviews with 
professionals, relationships were developed between depth of flooding and percent 
damage. Automobile damages are then calculated by correlating depth of flooding, 
depth-damage per automobile, and damage per automobile. The elevation of each 
automobile is determined by its corresponding structure ground elevation. An average 
vehicle value of $8,230 was used to determine Automobile damages. This value was 
developed to determine feasibility of a statewide flood warning system in association 
with the West Virginia State Wide plan. Due to lack of West Virginia vehicle tax assessor 
data, the value was determined using 2002 Virginia vehicle tax assessor data. This 
value was updated to FY04 dollars by using the Consumer price index. It was assumed 
in this evaluation that one vehicle per structures could be susceptible to flooding. The 
number of vehicles that were evaluated was base on one vehicle per structure.    
 
e. Other Damages    
 
Emergency costs and clean up costs were not calculated due to lack of information 
gathered during flood events. A great deal of this work was done by church and local 
volunteers. The National Guard was also involved in policing and cleanup. Other 
damage categories not included in this evaluation are traffic diversion, and roads & 
utilities. 
 
 
V.  ANALYSIS OF FLOOD REDUCTION ALTERNATIVIES  
 
a. Lower Mud River/Milton Floodplain 
 
Two alternatives have been carried forward from initial screening for detailed economic 
analysis. The first plan is a levee with a 4,084 feet channel diversion. The second is a 
low level levee that runs along the bank and follows the course of the Mud River. Other 
alternatives that were considered during preliminary screening are discussed in the main 
report.  
 
Alternative 1 (Plan B) 
 
This levee alternative involves the construction of a new section of channel near the 
upstream end of the project. The levee would begin at the eastern edge of Milton near 
84 Lumber; extend from US 60 south and then west about 1,800 feet crossing the Mud 
River, then west about 2,200 feet crossing the Mud River again before reaching the 
Fairground Road Bridge. At this point the levee would continue west along the north 
riverbank; about 2,000 feet to the Newman’s Branch and then continue along the river 
bank for about 2,000 feet to high ground near Abbot Lane. The total length of this levee 
would be approximately 8,000 feet, and includes 4,084 feet of new river channel.  
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Figure 2  Plan B levee alignment and channel diversion 
 

 
 
Alternative 2 (Plan D)  
 
This alternative provides a relatively low levee that could be constructed entirely along 
the bank of the Mud River without any channel modification and protects against a 5%-
chance event. The embankment would begin just west of John’s Branch and continue 
south and west about 1,000 feet to the Mud River. The levee would than continue west 
along the north river bank about 1,600 feet to the Fairgrounds Road Bridge abutment. 
This levee would have a total length of about 6,000 feet and would require two small 
pump stations but no highway closures. 
 

Figure 3  Plan D Levee Alignment 
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b. Residual Damages & Benefits 
 
The following tables summarize the residual expected annual damages and benefits for 
each alternative.   
 
Table 9 shows residual expected annual damages and damages reduced (benefits), 
respectively, for each alternative for damage categories with structures and contents 
only. 
 

 
Table 9 

Lower Mud River/Town of Milton Alternatives  
Residual Expected Annual Damages and  
Annual Benefits (Structure & Contents)  

By Alternative 
(FY 2004 Price Levels In $1,000s) 

 
Alternative 
 

 
Plan B 

 
Plan D 

Residual Damages  $161 $1,302 

Annual Benefits  $3,460 $2,321 

Damages reduced 
(%) 

95% 64% 

 
c. Residual Damages 
 
Residual damages were calculated for Plan B and Plan D levee alternatives employing 
the same methods as for existing condition damage estimates with modified water 
surface elevations included in the modeling. Total expected annual damages without 
project were $3,623,000. Total residual expected annual damages with project for the 
Plan B alternative was $161,000, and $1,302,000 for the Plan D alternative. Above 
normal duration of flooding was not taken into account in this estimate.  There is a 
$1,141,000 difference in residual expected annual damages over the Plan B levee 
verses the Plan D. This is primarily due to the height of the levee for Plan D. The top of 
levee for Plan D was set by designing the highest possible levee that could be built 
along the Mud River without any gate closures and without a large pump station at 
John’s Branch.  
 
d. Flood Insurance Administrative Costs 
 
Those people purchasing a home in the 100-year floodplain via a federally-insured loan 
are required to purchase flood insurance from the National Flood Insurance Program 
(NFIP).  In addition, some banks mandate purchase of flood insurance even if the 
mortgage is not insured by a federal agency.  The amount of the premiums paid by 
policy holders is comprised of two components: 1) funding for NFIP administrative and 
overhead costs, including policy-writing, floodplain management, salaries, etc.; and 2) 
funding for payouts after flood events. The amount paid by policyholders for 
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administrative and overhead costs represent an NED loss, since these are real costs 
and not transfers.  According to the latest guidance (FY 04), overhead and 
administrative costs represent $161 per policy.  There are approximately 140 properties 
currently covered by flood insurance in the study area floodplain.  Hence, total 
administrative and overhead costs total about $22,540 annually. 
 
Table 10 shows the total annual benefits by alternative and category. 
 

 
Table 10 

Lower Mud River/Town of Milton Alternatives 
Total Expected Annual Benefits 

By Alternative 
(in $1,000s) 

 
Category 

 
Plan B 

 
Plan D 

 
Residential 

$1,182 $793 

  
Commercial 

$667 $447 

 
Mobile home 

$16 $10 

 
Public 

$1,595 $1,070 

NIFP Reduction $23 $0 
Automobile damage $661 $589 

Total $4,144 $2,909 

 
e. Net Benefit Calculation 
 
Annual cost was subtracted from total average annual benefits to compute net benefits. 
Interest during construction (IDC) was added to first construction costs to obtain 
investment costs. During screening of alternatives, IDC was calculated at 5-5/8% 
interest rate over a 120 month construction period. To make this calculation, costs were 
broken out by construction costs plus contingency. These were then spread among 
estimated months of expenditure with assumed mid-month payments. The total 
expenditure per month was multiplied by its IDC factor, producing monthly IDC. The 
monthly IDC factor is equivalent to 1 plus the interest rate, raised to the period in months 
divided by 12, minus 1. This calculation is illustrated below.   
 

   3.5/12

(((1+0.05625)             ) -1) = 0.081661) = 0.01609 0.01609  *  275,963.70 = 22,535.32   580   =       9.3322

5 5/8 % IDC factor

interest rate

to obtain sum of IDC

periods of monthly rate monthly for month

interest expenditures
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Table 11 displays the project costs for Alternatives B and D. 
   

 
Table 11 

Lower Mud River LPP, Milton WV 
Flood Reduction Feasibility Study 

Project Costs ($1,000s) 

 
Item 

 

 
Plan B 

(Levee/channel) 

 
Plan D 

(Low Levee) 

 
First Cost $41,151 $34,675 

 
Interest During Construction $10,456 $10,212 

 
Total Investment Cost $51,607 $44,887 

 
Annualized (5-5/8%, 50 yrs) $2,903 $2,525 

 
Annual Operation & Maintenance $38 $32 

 
Total Annual Cost $3,142 $2,732 

 
f. Benefit/Cost Analysis 
 
Table 12 shows the Benefit/Cost Analysis for Plans B and D. 
  

Table 12 
Lower Mud River/Town of Milton Alternatives 

Benefit/Cost Analysis (in $1,000s) 

 
 

 
Plan B 

(Levee/channel) 

 
Plan D  

(Low Levee) 
 
 

 
 
 

  
Expected Annual Benefits  

 
$4,144 

 
$2,909  

Expected Annual Costs 
 

$3,142 
 

$2,732  
Net Benefits  

 
$1,002 

 
$177  

Benefit/Cost Ratio 
 

1.3 
 

1.06    
 
The National Economic Development (NED) plan is the plan which reasonably 
maximizes net benefits consistent with the Federal objective. As shown above, Plan B 
has the highest net benefits. Therefore, Plan B would be considered the NED Plan.   
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Table 13 shows number of structures by event and category for Plan B.  
 

 
Table 14 shows the number of structures with plan B by category and flood event. 
 
 

Table 14 
Lower Mud River 

Number of Structures with plan B 
 by Category and Flood Event 

(Based on Zero Damage Elevations) 
Flood Event Chance of Occurrence  

Category 
 
100% 

 
50% 

 
20% 

 
10% 

 
5% 

 
2% 

 
1% 

 
.2% 

 
Residential 

0 0 0 0 0 0 0 534 
 
Commercial 0 0 0 0 0 0 0 125 
 
Mobile home 0 0 0 0 0 0 0 34 
 
Public 0 0 0 0 0 0 0 19 
 
Total 0 0 0 0 0 0 0 712 

Table 13 
Flood Damage with Plan B 

by Category and Flood Event 
(FY 2004 Price Levels x $1,000) 

 
Flood Event Chance of Occurrence 

 

Category 

100% 
 

50% 
 

 
 
 

20% 
 
 
 

 
 
 

10% 
 
 
 

 
 
 

5% 
 
 
 

 
 
 

2% 
 
 
 

 
 
 

1% 
 
 
 

 
 
 

.2% 
 
 
 

Residential $0 $0 $0 $0 $0 $0 $0 $22,372 

Commercial $0 $0 $0 $0 $0 $0 $0 $12,702 

Mobile home $0 $0 $0 $0 $0 $0 $0 $285 

Public $0 $0 $0 $0 $0 $0 $0 $31,220 

Automobile $0 $0 $0 $0 $0 $0 $0 $6,395 

Total $0 $0 $0 $0 $0 $0 $0 $72,974 
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g. Residual Flood Risk 
 
Table 15 shows benefits by probability of occurrence based on the results of the risk-
based analysis. These are in Whole FY 04 dollars 
 
 

 
Table 15 

Expected Value and Probabilistic Values of EAD and EAD Reduced 
(Whole FY 04 Dollars) 

 
 

 
Expected Annual Damages  

 
Probability EAD Reduced Exceeds Indicated 

Values  
 
Plan 

 
Without 

Plan 

 
With Plan 

 
Damage Reduced     

 
.75 

 
.5 

 
.25 

       
 
B 

 
$3,622,822 

 
$162,664 

 
  $3,460,158        

 
$2,784,208 

 
$3,602,457 

 
$4,524,409 

 
 
VI. PROJECT PERFORMANCE  
 
Based upon the analysis completed in the previous section, it was apparent that the 
economic feasibility of Plan B (Levee / Diversion) was the best from an NED 
perspective.   
 
a. Risk & Uncertainty 
 
Table 16 displays estimates of flood risk generated by the HEC-FDA program based 
upon with and without project conditions.   
 
Target Stage Expected Annual Exceedance Probability 
 
These statistics show the expected annual probability that the capacity of the channel 
within these reaches will be exceeded.  The Target Stage represents the stage at which 
significant damages begin to occur for without project conditions or the top of the levee if 
one is located in the reach. Table 16 shows that for Plan D, there is a 2.9% chance that 
the capacity of the Mud River will be exceeded and a .01% chance that Plan B 
(Levee/channel) will be exceeded. Under Without Project Conditions, annual 
exceedance probabilities were approximately 9%.  
 
Long-Term Risk 
 
Long-Term Risk represents the probability of the Target Stage being exceeded (or 
exceeding the capacity of the reach) over a given time period.  Under without project 
conditions, there is 100 percent chance that capacity of the reach in the study area will 
be exceeded over the 50-year period of analysis.  Table 16 displays the long-term risk 
for 10, 25 and 50-year periods for both alternatives. As shown in the table, the long-term 
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risk over the 50-year period of analysis ranges from about 26% to about 77% for the with 
project conditions along the damage reach for Plan D. The long-term risk over the 50-
year period of analysis for Plan B ranges from less than 1% to about 4% for the with 
project conditions along the damage reach.  
  
Conditional Non-Exceedance Probability by Event 
 
The conditional non-exceedance probability by event represents the probability of the 
project containing the given probability event within the Target Stage for the reach, 
should that event occur.  



Lower Mud River at Milton, WV    Limited Reevaluation Report and Environmental Impact Statement – Supplement 1.0 
 

 20 

Table 16 shows that the conditional non-exceedance probability for the one-percent flood event.  Conditional non-exceedance 
probability is 11.4% for Plan D and 98% for plan B for the study area under both types of alternatives.  
  
 

Table 16  
Lower Mud River Feasibility Study  

Risk & Uncertainty Results – Low Levee & Levee/Channel Plans 
 

 
 
 

Target Stage Exp. Annual 
 

 
 

 
 

 
 

Conditional Non-Exceedance Probability  
 
 

Exceedance Probability 
 

Long-Term Risk  
 

by Event   
    

10 Yrs 
 

25 Yrs 
 

50 Yrs 
 

10% 
 

4% 
 

2% 
 

1.0% 
 

0.4% 
 

0.2% 
 
Lower Mud River 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
  

W/O 
 

9.0%   
95.01% 

 
99.9% 

 
100% 

 
1.02% 

 
0.04% 

 
0.0% 

 
0.0% 

 
0.0% 

 
0.0%  

Plan B Levee/Channel 0.1%   
0.79% 

 
1.96% 

 
3.88% 

 
99.99% 

 
99.98% 

 
99.96% 

 
98.09% 

 
79.74% 

 
56.57%  

Plan D Low Levee 
 

2.9%   
25.75% 

 
52.5% 

 
77.43% 

 
99.83% 

 
76.68% 

 
34.21% 

 
11.4% 

 
2.49% 

 
.93% 
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APPENDIX E 
PUBLIC INVOLVEMENT 
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SECTION 404 (b) (1) EVALUATION 
LOWER MUD RIVER WATERSHED 

PLAN B 
CABELL COUNTY, WEST VIRGINIA 

LOCAL PROTECTION PLAN 
 
 
 
This report concerning disposal of excavation materials at Milton, Cabell County, West Virginia 
is submitted in accordance with Section 404 of the Clean Water Act of 1977 (Public Law 95-
217). 
 
I. PROJECT DESCRIPTION 
 
A. Location.   
 
The Lower Mud River and the City of Milton are located entirely within the State of West 
Virginia.  Milton lies approximately 19 miles upstream from its confluence with the Guyandotte 
River.  The project area includes about 4 miles of the Mud River and the major tributaries of 
Johns Branch and Newmans Branch.  The drainage area for the Mud River at Milton is 
approximately 256 square miles. 
 
B. Description of Proposed Work.  
  
Plan B consists of an earthen levee that would protect most of Milton from 
flooding up to the 250-year flood level with a 90% certainty.  The levee alignment is 8,312 feet 
(1.57 miles) long and would have an average height of 19.0 feet.  The levee embankment has a 
top width of 10 feet and side slopes of 2.5 to 1.  The project begins in east Milton approximately 
1,350 feet east of the junction of Johns Creek Road and US 60. From the US 60 highway 
embankment  (Station 0+00) the levee extends southwesterly approximately 2,000 feet across a 
gravel pit before reaching Mud River (Station 20+50), then extends westerly across bottomland 
before again crossing Mud River channel (Station 39+50) and Mud River Road north of the 
bridge (Station 41+75).  A stoplog gate closure is provided across Mud River Road as part of 
the levee plan.  The levee embankment continues generally west and southwest for 
approximately 2000 feet along the north river bank to Newmans Branch (Station 61+70), and 
then in a westerly direction along Mud River to high ground near the embankment of Abbot 
Street about 500 feet south of US 60 (Station 83+12).  
 
The selected plan requires two relatively small pump stations, one at Johns Branch and the 
other at Newmans Branch.  A 30,000 gpm pump station and gatewell would be constructed to 
permit the interior drainage from Johns Branch to be pumped out of the protected area in an 
event of a storm up to 100-year frequency.  A ponding area is created with Plan B in the area 
between the levee embankment, which is south of Mud River, and the existing river channel.  
This area of approximately 13 acres has a ponding capacity of 245 acre feet. Because of the 
large storage capacity of this area, only a small pump station is required.  A similar size pump 
station is required where the levee crosses Newmans Branch.  With ponding available along the 
creek, and with the construction of a small pond (2 acres), a total of about 88 acre feet of 
storage is provided.  Therefore, a relatively small pump station (30,000 gpm) is sufficient to 
discharge the interior drainage from Newmans Branch in the event of a 100-year storm.  
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Plan B incorporates a section of new channel in the upper portion of the project above Mud 
River Road bridge.  The levee alignment which extends across the bottomland rather than along 
the north river bank shortens the length of the project by approximately 500 feet.  This alignment 
avoids acquisition of several businesses and residences along the river bank, but requires the 
construction of approximately 4084 feet of new river channel.  The new channel would have a 
natural design, with as much sinuosity as practicable to simulate the existing stream.  The 
channel cross section would not be trapezoidal, but have a more natural shape, and 
maintenance would not be required. Bank stability would be maintained by vegetation, with 
stone slope protection on outer bends, and clusters of boulders and other features would be 
placed in the channel to help provide aquatic habitat.  The land area between the old and new 
channels outside the footprint would be utilized for mitigation measures and an interior ponding 
area.   
 
The levee is designed to have a solid core with a pile cutoff wall.  It is estimated that 364,000 
cubic yards (cy) of material would be needed to construct the embankment. Much of the 
material for levee construction would come for excavation of the new channel section and two 
ponding areas near the pump stations. If additional construction material is needed, it would 
come from an identified borrow area of approximately 15 acres located just south of the new 
river section.  
 
C. Authority and Purpose.   
 
The Corps is undertaking structural measures to alleviate the flooding problems experienced in 
the Lower Mud Watershed as authorized by Section 580 of the Water Resources Development 
Act (WRDA) of 1996 and Section 340 of the WRDA of 2000.  
 
D. Description of Material.  
 
1.   General Characteristics of Proposed Fill Material. 
Approximately 2,310 cy and 1,890 cy of stone slope protection in the reach west of Mud River 
Road Bridge will be constructed.  Fill will be placed in the existing river channel as part of the 
levee construction and will used as plugs to divert the river the old channel to the new channel.  
It will also provide stability to the levee.  The river fills will utilize approximately 15,500 cy on the 
eastern section of the old river channel and 17,000 cy will be utilized in the western section of 
the old river channel.  Both fills will be construction of random material found in the soil borrow 
areas.   
 
2.   Source of Material. 
The soils will be excavated from the new channel location, proposed ponding areas for interior 
drainage and a 15-acre soil borrow area located in the existing area of pumpkin park and south.  
Currently, the area of the soil borrow areas are utilized as recreation for the Cabell County Fair 
and the Pumpkin Festival parking areas or are wooded areas.   
 
E. Description of Proposed Discharge. 
 
1.   Location. 
Please refer to Section I.A. 
 
2.   Size. 
Approximately 2,310 cy and 1,890 cy of stone slope protection in the reach west of Mud River 
Road Bridge will be constructed.  Fill will be placed in the existing river channel as part of the 



 F-3 

levee construction and will used as plugs to divert the river the old channel to the new channel 
and also provide stability to the levee.  The river fills will utilize approximately 15,500 cy on the 
eastern section of the old river channel River Mile 20.144 (RM 20.14) and 17,000 cy will be 
utilized in the western section of the old river channel RM 19.41). 
 
3.   Type of Disposal Site and Habitat. 
There are no designated disposal sites needed for the project.  All excavated material will be 
utilized in the construction of the levee. 
 
4.   Timing and Duration of Discharge. 
The proposed construction work is expected to last approximately 18 to 24 months.  
Construction will be performed during high, normal and low flow periods.   
 
F. Description of Disposal Method. 
The earth fill for the levee construction will be placed with standard land-based construction 
machinery.  
 
II.  FACTUAL DETERMINATIONS. 
 
A. Physical Substrate Determination. 
 
1.   Substrate Elevation and Slope. 
Fill material application is designed to form a solid core with sheet pile wall cutoff to construct 
the levee.  The average bottom width of that section of the Lower Mud River is 49.4 feet and 
median bottom width is 41.5 feet.  The average side slop for the left and right banks is 2.2:1 
(horizontal to vertical) and median side slope is 2.28:1.  Minimum channel elevation at RM 
20.14 is 559.52 feet above mean seal level (MSL) and at RM 19.41 the minimum channel 
elevation is 555.73.  The average water surface slope from RM 20.14 to RM 19.41 is 
approximately 0.00042.   
 
2.   Sediment Type. 
Covering of existing substrates and surrounding area with earth fill are proposed.  The existing 
substrate consists of sand, silt and clays. 
 
3.   Dredged/Fill Material Movement. 
Project intent is to construct a new channel for the Mud River so as a levee may be constructed 
to protect the town from flooding.  All material excavated through construction of channel 
relocation, ponding areas etc to the levee section of the project will be used in construction of 
the levee.  There are no disposal sites proposed or needed for this project.  The levee will be 
seeded and landscaped in an environmentally beneficial manner once construction is complete.  
Standard sediment control measures will be used throughout the process. 
 
4.   Physical Effects on Benthos. 
Any existing aquatic and terrestrial populations occupying Mud River and surrounding land will 
be disturbed during the channel relocation and construction of the levee.  However, benthos will 
colonize the channel rather quickly from undisturbed upstream and downstream sources.  
Placement of the fill material will disturb benthic populations in two sections of the Mud River 
that will be covered by the levee.  The proposed interior ponding area will cease to exist as a 
river channel, but will be replaced as a wetland area and interior drainage ponding area. 
 
 



 F-4 

5.   Other Effects. 
Cultural /historical resources are not present within the project area. 
 
6.   Actions Taken to Minimize Impacts. 
Impacts listed are expected to be permanent; however, on-site environmental design measures 
will not only minimize impacts, but over time will improve areas designated for wildlife habitat. 
 
B. Water Circulation, Fluctuation, and Salinity Determinations. 
 
1.   Water. 
 a.  Salinity.   Not Applicable 
 b.  Water Chemistry.  During construction, run-off will introduce some suspended 
solids into the Mud River and temporarily increase sedimentation down river to an extent. 
 
2. Clarity.  Only short term increases in turbidity are expected.  Standard best management 
practices and seeding are planned to prevent run-off erosion. 
 
C. Color.  No effect. 
 
D. Odor.  No effect. 
 
E. Taste.  No effect. 
 
F. Dissolved Gas Levels. Until riparian vegetation is established and mature in the 
new channel, temperature increases may occur, thus decreasing dissolved oxygen.  In stream 
structures will aid in adding turbulence to aerate the water.  The planting plan includes fast 
growing native tree and shrub species to quickly help shade the new channel.   
 
G. Nutrients. 
 
No significant nutrient effects aside from possible dissolution of carbonates should limestone be 
used as the graded stone source.  If this is the case, impacts would be beneficial.  In stream 
structures will aid in adding turbulence to aerate the water.  The planting plan includes fast 
growing native tree and shrub species to quickly help shade and add nutrients (detritus) to the 
new channel.  Logs from the site will be added instream to assist in reestablishing the channel.   
 
H. Eutrophication.   No significant effect.   
 
I. Other as Appropriate Not applicable. 
 
1. Current Patterns and Circulation.  
 

a.   Current Patterns and Flow.  The Lower Mud River channel may be expanded in 
width in some locations, however, the flow gradient and channel length will not be affected by 
this project. 

b. Velocity.  Water velocity will not be affected by the proposed project. 
c. Stratification.  Not applicable. 
d.   Hydrologic Regime.  No significant changes. 
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2. Normal Water Level Fluctuations.   
 
Normal water level fluctuations will not be affected by this action.  In-stream features will be 
constructed to mimic the natural stream bed.  
 
3. Salinity Gradients.   Not applicable. 
 
4.  Actions that will be taken to minimize impacts. 
 
Appropriate measures have been identified and incorporated in the proposed plan to minimize 
adverse effects of the project on the aquatic environment.  These measures include stone slope 
protection of erosion prone areas, proper design and construction, use of environmentally 
acceptable fill material, and revegetation with fast growning native tree and shrub species of 
exposed soils not protected by stone.  Instream structures will also be constructed to return a 
more natural contour to the stream bed while also improving dissolved oxygen levels.  
Revegetation will also improve nutrient levels. 
 
J. Suspended Particulate/Turbidity Determinations. 
 
1. Expected changes in suspended particulates and turbidity levels in vicinity of new 
channel construction.  Fill materials consist of natural granular materials and are not expected to 
create significant turbidity or sedimentation. 
 
2.   Effects on chemical and physical properties of the water column. 
 
 a. Light Penetration.  See Section II.B.(2).  Minor reduction will occur during 
construction period due to turbidity.  Best management practices will be employed during 
construction to minimize turbidity levels. 
 b. Dissolved Oxygen.  Instream structures will be placed to mimic current 
conditions.  Fast growing terrestrial vegetation will assist in reducing temperature increases.  
 c. Toxic Metals and Organics.  Phase I and II HTRW studies indicated the granular 
materials and natural stone fill are not likely to contain harmful contaminants.  Discussions of 
the results of all testing and clean-up plans are included in the Engineering Appendix. 
 d. Pathogens.  See Section II.J.2.(c) , immediately above. 
 e. Aesthetics.  Although the channel area may have an artificial appearance, over 
time natural succession of terrestrial resources in addition to the planting plan will enhance 
wildlife resources.  The landscaping plan greatly increases edge effects and compliments the 
new channel construction. 
 
3. Effects on Biota. 
 
 a. Primary Production, Photosynthesis.  No significant effects. 
 b. Suspension/Filter Feeders.  No significant effects. 
 c. Sight Feeders.  No significant effects. 
 
4. Action to Minimize Impacts.  Fill areas will be protected by planting vegetation as soon 
as possible to prevent erosion.  Placed rock would minimize bank erosion and related turbidity 
levels. 
 
K. Contaminant Determination.  See Section II.J.2.(c) . 
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L. Aquatic Ecosystem an Organism Determinations. 
 
1. Effects on Plankton.  Turbidity levels may temporarily affect plankton populations 
through abrasions by suspended material and light transmission reduction.  However, neither 
phyto- nor zooplankton are present in appreciable quantities. 
 
2. Effects on Benthos. See Section II.A.4 and Section II.J.3.b. 
 
3. Effects on Nekton.  Ordinarily, adverse effects on fisheries would be possible from 
temporary increases in water temperature during the construction period, especially during 
spawning periods.  Instream structures will be placed to give shade.  It is unlikely that turbidity 
will exceed normal levels.  
 
4. Effects on Aquatic Food Web.  Loss of riparian vegetation associated with the project 
could affect stream allochthonous energetics or temperature regimes.  However, over time, 
through plantings and natural succession, the aquatic food web will return to normal. 
 
5. Effects on Special Aquatic Sites. 
 
 a. Wetlands.  There are 1.9 acres of wetlands in the proposed project area. 
 b. Threatened and Endangered Species.  According to the Federal List of 
Endangered Species, the USFWS and Huntington District’s field investigations, there are no 
federally listed endangered species in the project area. 
  
6. Other wildlife.   Impacts of the new channel would be of temporary nature during 
construction activity.  Over the life of the project, wildlife habitat will be enhanced by the 
proposed environmental design features and the restriction of development within the confines 
of the channel corridor. 
 
7. Actions to Minimize Impacts.  The proposed material placement activities would be 
accomplished under conditions that would minimize, to the extent practicable, adverse effects 
on aquatic ecosystem.  Best management practices will be employed to avoid sedimentation. 
 
M. Proposed Disposal Site Determinations. 
 
1. Mixing Zone Determination.  No discharge of liquid material would be involved with 
project construction. 
 
2. Determination of Compliance with Applicable Water Quality Standards.  Fill activities 
would be in conformance with the State of West Virginia standards. 
 
3. Potential Effects on Human Use Characteristics. 
 
 a.  Municipal and Private Water Supply.  See II.I. 
 b. Recreational and Commercial Fisheries.  See  II.J.3.b., II.J.3.c., and II.L.3. 
 c. Water Related Recreation.  No impact. 
 d. Aesthetics.  See II.J.2.e. 
 e. Parks, National and Historical Monuments, National Seashores Wilderness 
Areas Research Sites, and similar Preserves.  None. 
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N. Determination of Cumulative Effects of the Aquatic Ecosystem. 
 
Protection of the riverbank will reduce stress associated chronic turbidity, failed soil and related 
sediment yields.  Placement of fill will expand habitat diversity and hence population diversity 
within the ecosystem.  The new channel construction may temporarily impact the ecosystem in 
the vicinity of the new channel corridor.  However, over the life of the project, the riparian 
corridor will be protected from development and encroachment and will provide the habitat 
diversity for the ecosystem. 
 
O. Determination of Secondary Effects on Aquatic Ecosystems.  See II.N. 
 
III.  FINDINGS OF COMPLIANCE OR NONCOMPLIANCE WITH THE RESTRICTIONS ON 
DISCHARGE. 
 
A. No significant adaptations of the guidelines were made relative to this evaluation. 
 
B. Alternatives.  Two alternatives for levee construction were considered for the project. 
 
 1.  Alternative A.  Construct a levee which will protect the city of Milton to a 250 year 
flood.  A new channel for a section of the Mud River would be constructed.  Please refer to 
Section I.B. for details of the levee design.   
 
     2.  The No Action Alternative would result in continued property damage for both 
residents and commercial property in the vicinity. 
 
C. Description of Proposed Work.  Work to be performed consists of Alternative A, listed 
above. 
 
D. The proposed placement of fill material will not result in significant adverse effects on 
human health and welfare, including drinking water supplies, recreation and commercial fishing, 
plankton, fish, shellfish, wildlife, or special aquatic sites.  Aquatic life and other wildlife will not be 
adversely affected.  No significant adverse effects on aquatic ecosystem diversity, productivity 
and stability, or recreational, aesthetic and economic values will occur. 
 
E. Appropriate steps to minimize potential adverse impacts from any discharges on aquatic 
systems have been incorporated. 
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SECTION 404 (b) (1) EVALUATION 
LOWER MUD RIVER WATERSHED 

PLAN D 
CABELL COUNTY, WEST VIRGINIA 

LOCAL PROTECTION PLAN 
 
 
 
This report concerning disposal of excavation materials at Milton, Cabell County, West Virginia 
is submitted in accordance with Section 404 of the Clean Water Act of 1977 (Public Law 95-
217). 
 
I. PROJECT DESCRIPTION 
 
A. Location.   
 
The Lower Mud River and the City of Milton are located entirely within the State of West 
Virginia.  Milton lies approximately 19 miles upstream from its confluence with the Guyandotte 
River.  The project area includes about 4 miles of the Mud River and the major tributaries of 
Johns Branch and Newmans Branch.  The drainage area for the Mud River at Milton is 
approximately 256 square miles. 
 
B. Description of Proposed Work.  
  
Plan D is an earthen levee that would protect a substantial portion of Milton, including most of 
the main business district, from flooding up to the 5% chance (20-year) flood event.  The levee 
would begin just west of Johns Branch and south of US 60, then continue generally west for 
approximately 2,700 feet to Mud River Road bridge, then west for approximately 4000 feet 
crossing Newmans Branch to high ground south of US 60 near Abbot Road junction.  The total 
length of this levee is approximately 6,700 feet, and no modification of Mud River channel is 
necessary.  The levee embankment would have a 10-foot wide top and slopes of 2.5 to 1.  The 
levee would average about 9 feet in height with the highest section being about 18 feet.  The 
solid core levee would require approximately 123,000 cubic yards of impervious material for 
construction of the embankment.  The construction material would come from a large borrow 
area located south of Mud River and east of the Mud River Road bridge.  A 30,000 GPM pump 
station would be required to remove internal drainage from Newmans Branch, and another 
45,000 GPM pump station is necessary to remove interior drainage from the Perry Morris 
Square area. The plan would provide flood protection to the 5% chance (20-year) flood event  or 
about the level of the 1997 flood.  Higher protection cannot be provided without the need for a 
very large pump station at Johns Branch, which more than doubles the cost of this levee project.   
 
C. Authority and Purpose.   
 
The Corps is undertaking structural measures to alleviate the flooding problems experienced in 
the Lower Mud Watershed as authorized by Section 580 of the Water Resources Development 
Act (WRDA) of 1996 and Section 340 of the WRDA of 2000.  
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D. Description of Material.  
 
1.   General Characteristics of Proposed Fill Material. 
Approximately 2,310 cy and 1,890 cy of stone slope protection in the reach west of Mud River 
Road Bridge will be constructed.   
 
2.   Source of Material. 
The stone slope protection will be purchased from a commercial vendor.   
 
E. Description of Proposed Discharge. 
 
1.   Location. 
Please refer to Section I.A. 
 
2.   Size. 
Approximately 2,310 cy and 1,890 cy of stone slope protection in the reach west of Mud River 
Road Bridge will be constructed.   
 
3.   Type of Disposal Site and Habitat. 
There are no designated disposal sites needed for the project.  All excavated material will be 
utilized in the construction of the levee. 
 
4.   Timing and Duration of Discharge. 
The proposed construction work is expected to last approximately 18 to 24 months.  
Construction will be performed during high, normal and low flow periods.   
 
F. Description of Disposal Method. 
The stone slope protection will be placed with standard land-based construction machinery.  
 
II.  FACTUAL DETERMINATIONS. 
 
A. Physical Substrate Determination. 
 
1.   Substrate Elevation and Slope. 
The average bottom width of that section of the Lower Mud River is 49.4 feet and median 
bottom width is 41.5 feet.  The average side slop for the left and right banks is 2.2:1 (horizontal 
to vertical) and median side slope is 2.28:1.  Minimum channel elevation at RM 20.14 is 559.52 
feet above mean seal level (MSL) and at RM 19.41 the minimum channel elevation is 555.73.  
The average water surface slope from RM 20.14 to RM 19.41 is approximately 0.00042.   
 
2.   Sediment Type. 
Covering of existing riverbank with stone slope protection are proposed.  The existing substrate 
consists of sand, silt and clays. 
 
3.   Dredged/Fill Material Movement. 
Project intent is to construct a levee constructed to protect the town from flooding.  All material 
excavated from ponding areas  and borrow areas to the levee section of the project will be used 
in construction of the levee.  There are no disposal sites proposed or needed for this project.  
The levee will be seeded and landscaped in an environmentally beneficial manner once 
construction is complete.  Standard sediment control measures will be used throughout the 
process. 



 F-10 

4.   Physical Effects on Benthos. 
Any existing aquatic and terrestrial populations occupying Mud River and surrounding land may 
be disturbed during construction of the levee.  Stone slope protection will only be utilized in two 
areas west of Mud River Road Bridge.   
 
5.   Other Effects. 
Cultural /historical resources are not present within the project area. 
 
6.   Actions Taken to Minimize Impacts. 
Impacts listed are expected to be permanent; however, on-site environmental design measures 
will not only minimize impacts, but over time will improve areas designated for wildlife habitat. 
 
B. Water Circulation, Fluctuation, and Salinity Determinations. 
 
1.   Water. 
 a.  Salinity.   Not Applicable 
 b.  Water Chemistry.  During construction, run-off will introduce some suspended 
solids into the Mud River and temporarily increase sedimentation down river to an extent. 
 
2. Clarity.  Only short term increases in turbidity are expected.  Standard best management 
practices and seeding are planned to prevent run-off erosion. 
 
C. Color.  No effect. 
 
D. Odor.  No effect. 
 
E. Taste.  No effect. 
 
F. Dissolved Gas Levels. Until riparian vegetation is established temperature 
increases may occur, thus decreasing dissolved oxygen.  The planting plan includes fast 
growing native tree and shrub species to quickly help shade the existing channel.   
 
G. Nutrients. 
 
No significant nutrient effects aside from possible dissolution of carbonates should limestone be 
used as the graded stone source.  If this is the case, impacts would be beneficial.  The planting 
plan includes fast growing native tree and shrub species to quickly help shade and add nutrients 
(detritus) to the channel.   
 
H. Eutrophication.   No significant effect.   
 
I. Other as Appropriate Not applicable. 
 
1. Current Patterns and Circulation.  
 

a.   Current Patterns and Flow.  Current patterns and flow will not be affected by the 
proposed project. 

b. Velocity.  Water velocity will not be affected by the proposed project. 
c. Stratification.  Not applicable. 
d.   Hydrologic Regime.  No significant changes. 
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2. Normal Water Level Fluctuations.  Normal water level fluctuations will not be affected by 
this action.   
 
3. Salinity Gradients.   Not applicable. 
 
4.  Actions that will be taken to minimize impacts. 
 
Appropriate measures have been identified and incorporated in the proposed plan to minimize 
adverse effects of the project on the aquatic environment.  These measures include stone slope 
protection of erosion prone areas, proper design and construction, use of environmentally 
acceptable fill material, and revegetation with fast growning native tree and shrub species of 
exposed soils not protected by stone.  Instream structures will also be constructed to return a 
more natural contour to the stream bed while also improving dissolved oxygen levels.  
Revegetation will also improve nutrient levels. 
 
J. Suspended Particulate/Turbidity Determinations. 
 
1. Expected changes in suspended particulates and turbidity levels in vicinity of the levee 
construction.   
 
2.   Effects on chemical and physical properties of the water column. 
 
 a. Light Penetration.  See Section II.B.(2).  Minor reduction will occur during 
construction period due to turbidity.  Best management practices will be employed during 
construction to minimize turbidity levels. 
 b. Dissolved Oxygen.  Fast growing terrestrial vegetation will assist in reducing 
temperature increases.    

c. Toxic Metals and Organics.  Phase I and II HTRW studies indicated the granular 
materials and natural stone fill are not likely to contain harmful contaminants.  Discussions of 
the results of all testing and clean-up plans are included in the Engineering Appendix. 
 d. Pathogens.  See Section II.J.2.(c) , immediately above. 
 e. Aesthetics.  Although the levee area may have an artificial appearance, over time 
natural succession of terrestrial resources in addition to the planting plan will enhance wildlife 
resources.  The landscaping plan greatly increases edge effects and compliments the new 
levee construction. 
 
3. Effects on Biota. 
 
 a. Primary Production, Photosynthesis.  No significant effects. 
 b. Suspension/Filter Feeders.  No significant effects. 
 c. Sight Feeders.  No significant effects. 
 
4. Action to Minimize Impacts.  Construction areas will be protected by planting vegetation 
as soon as possible to prevent erosion.  Placed rock would minimize bank erosion and related 
turbidity levels. 
 
K. Contaminant Determination.  See Section II.J.2.(c) . 
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L. Aquatic Ecosystem an Organism Determinations. 
 
1. Effects on Plankton.  Turbidity levels may temporarily affect plankton populations 
through abrasions by suspended material and light transmission reduction.  However, neither 
phyto- nor zooplankton are present in appreciable quantities. 
 
2. Effects on Benthos. See Section II.A.4 and Section II.J.3.b. 
 
3. Effects on Nekton.  Ordinarily, adverse effects on fisheries would be possible from 
temporary increases in water temperature during the construction period, especially during 
spawning periods.  It is unlikely that turbidity will exceed normal levels.  
 
4. Effects on Aquatic Food Web.  Loss of riparian vegetation associated with the project 
could affect stream allochthonous energetics or temperature regimes.  However, over time, 
through plantings and natural succession, the aquatic food web will return to normal. 
 
5. Effects on Special Aquatic Sites. 
 
 a. Wetlands.  There are 1.9 acres of wetlands in the proposed project area. 
 b. Threatened and Endangered Species.  According to the Federal List of 
Endangered Species, the USFWS and Huntington District’s field investigations, there are no 
federally listed endangered species in the project area. 
  
6. Other wildlife.   Impacts of the new channel would be of temporary nature during 
construction activity.  Over the life of the project, wildlife habitat will be enhanced by the 
proposed environmental design features and the restriction of development within the confines 
of the channel corridor. 
 
7. Actions to Minimize Impacts.  The proposed material placement activities would be 
accomplished under conditions that would minimize, to the extent practicable, adverse effects 
on aquatic ecosystem.  Best management practices will be employed to avoid sedimentation. 
 
M. Proposed Disposal Site Determinations. 
 
1. Mixing Zone Determination.  No discharge of liquid material would be involved with 
project construction. 
 
2. Determination of Compliance with Applicable Water Quality Standards.  Stone slope 
placement activities would be in conformance with the State of West Virginia standards. 
 
3. Potential Effects on Human Use Characteristics. 
 
 a.  Municipal and Private Water Supply.  See II.I. 
 b. Recreational and Commercial Fisheries.  See  II.J.3.b., II.J.3.c., and II.L.3. 
 c. Water Related Recreation.  No impact. 
 d. Aesthetics.  See II.J.2.e. 
 e. Parks, National and Historical Monuments, National Seashores Wilderness 
Areas Research Sites, and similar Preserves.  None. 
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N. Determination of Cumulative Effects of the Aquatic Ecosystem. 
 
Protection of the riverbank will reduce stress associated chronic turbidity, failed soil and related 
sediment yields.  However, over the life of the project, the riparian corridor will be protected from 
development and encroachment and will provide the habitat diversity for the ecosystem. 
 
O. Determination of Secondary Effects on Aquatic Ecosystems.  See II.N. 
 
 
III.  FINDINGS OF COMPLIANCE OR NONCOMPLIANCE WITH THE RESTRICTIONS ON 
DISCHARGE. 
 
A. No significant adaptations of the guidelines were made relative to this evaluation. 
 
B. Alternatives.  Two alternatives for levee construction were considered for the project. 
 
 1.  Alternative D.  Construct a levee which will protect the city of Milton to a 25 year 
flood.  Please refer to Section I.B. for details of the levee design.   
 
     2.  The No Action Alternative would result in continued property damage for both 
residents and commercial property in the vicinity. 
 
C. Description of Proposed Work.  Work to be performed consists of Alternative D, listed 
above. 
 
D. The proposed placement of fill material will not result in significant adverse effects on 
human health and welfare, including drinking water supplies, recreation and commercial fishing, 
plankton, fish, shellfish, wildlife, or special aquatic sites.  Aquatic life and other wildlife will not be 
adversely affected.  No significant adverse effects on aquatic ecosystem diversity, productivity 
and stability, or recreational, aesthetic and economic values will occur. 
 
E. Appropriate steps to minimize potential adverse impacts from any discharges on aquatic 
systems have been incorporated. 
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APPENDIX G 
QUALITY CONTROL DOCUMENTATION 
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